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Construct  This 
CustomUed  Power  Supply 

Whether  you  want  5  Amps  or  30,  this 
supply  can  give  it  to  vou   But  you  only 
pay  for  what  you  need  W90DK 

VisiCode:  The  VIC  20  Way 
to  Extra  Cid&s 

First  you  get  random  practice  groups. 
Then  you  get  the  answers. 

W7LTH,  KA7AQA 
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Running  Scared  at  Spratly 

Only  5teel  r>erves  and  Juck  stood  between 
the  1979  DXpeditJon  and  disaster 
, KB7NW 

The  COR  of  a  Reliable  Repeater 

)ri  Carrrer-operated  relays  are  the  most- 

^* — '  used  circutts  in  any  repeater  Use  this 
s*mpJe  design  to  get  maintenance^free 
operation  WA7SPR 

Precision  Speed  Control 

for  the  Billboard  Keyer 

3l~|  Get  more  for  your  money  by  adding 
^^  this  circuit  to  last  month's  projecL 

KD7S 

PC  Boards  for  Penny-Pinchers 


J^  Get  picture-pert ect  circuit  boards  wrth- 
- — '  out  buying  a  darkrcx>m.  W2HCQ 


Faultless  SSTV  Picture 
Preservation 

TjI  The  dynamic  duo  of  computer  and 
'^■'  printer  helps  save  those  perfect  mo- 
rn e  n  ts.  J  u  st  add  th  15  p  rogram  K  F  9X 

Save  Your  Signal  with 

Forward  Error*CorrectJon 

In  a  hostile  signal  envifonment,  you  need 
ail  the  help  you  can  get  W9J  D/2 
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A  Colorado-Style  Battery  Monitor 

"CT  Texas  has  its  barbecue  and  Chicago  its 
^ — '  pizza  Coiorado's  claim  to  fame  is  this 
n  ear-pe  rf  ec  t  de  v  ice  W 1 1  s  on 

The  Totalty^Modified  2000 

Take  Azden'tJ  popular  2-meler  rig  and 
add  all  the  extras  you  ever  wanted. 
-      .  WiCVIA 

Send  Your  TR-7800 

to  Obedience  School 

\  I  This  Kenwood  rig  has  some  tnterestmg 
^"  habits— such  as  a  slow  scan  rate.  Can 
you  retrain  it  in  one  eas>  session?         KE6VK 

Do  You  Know  Where 
Your  Signal  Goes? 

It  doesn't  just  sneak  cj^f  your  antenna  and 
hide  Find  out  where  your  lobes  Are  and 
what  they  look  like  vjth  this  simple  pro 
cedure.  N4UH 

Cheap  Scanning  ^  r  the  IC'701 

jVl  Here's  a  device  that's  stingy  in  cost  but 
^ — '  generous  m  bene  I.  tS-  AG9D 

To  Co  Where  No  *  lam 
Has  Gone  Before  -  Sealand! 

An  enterprising  team  ,4  DXers  takes  to  the 
high  seas  to  work  SI.  the  smallest  country  in 
the  world  DF2  AO 

1001  Uses  for  thr    ^00 

txpenment   wit  -   cheap   chip.    It's 

the  iC  you'V'e  a  I  vvanted,  with  appli- 

cations youVe  never  dn  air*^^  of         W3K  BK\ 


Propagation  Expl 

This  theoretical  inqu^t 
220  MHz  yielded  >f 
Find  out  when  and  \ 
at  its  best 

18  kV  with  No  Ti 

K 


You    need    hig^ 
transformers    c^ 
this  solid-state  solution 


>ii  on  220 

the  jxoperties  of 

nexpected  results: 

.our  Signal  will  be 

W9MKE 
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age,    but    surplus 

jm    the    tnck    Try 

WA4WDL 
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ICOM  is  proyci  to  announce 
the  most  odvanc&d  amoleuf 
tfonsceiver  in  communications 
history.   Based  on  ICOM's 
proven  high  technology  and 
wide  dynamic  range  HF  receiver 
designs,  the  IC-751  is  a 
competition  grade  ham 
receiver,  a  lOOKHz  to  30  MHi 
continuous  tuning  gene^ol 
coverage  receiver,  ana  a  full 
featured  oil  mode  solid  state 
ham  bond  transmitter,  that 
covers  all  the  new  WAK:  bonds. 
And  with  the  opticnal  internal 
AC  power  supply,  it  becomes 
one  compact,  portabte/fteld 
day  packoge. 


tZeeetver.  Utilizing  an  ICOM 
developed  J-FET  DBM.  the  IC-751 
has  Q  105dB  dynamic  ronga 
The  704515MHz  first  IF  virruolly 
etiminates  spurrous  responses, 
and  a  hEQh  gain  9.0115MHz 
second  IF.  with  ICOM  s  PBT 


selectivrtv    A  deep  IF  notch  filter, 
adjustoble  AGC  ond  noise 
blanker  (can  be  adjusted  to 
eliminate  the  woodpecker), 
oudio  fone  control,  plus  Rif  w/ith 
separate  readout  provides  easy- 
to-adjust.  cleor  reception  even 
in  the  presence  of  strong  QRM  or 
high  noise  ieve^s.  A  low  noise 
receiver  p^eamp  provides 
exceptional  teception  sensitivity 
as  required- 


Trans  mHler.  The  transmitter 
features  high  rel [ability  2SC2097 
transistors  in  o  low  IMD  ('32d8  ? 
100W).  full  100%  duty  cycle 
f  internal  cooling  ton  standard), 
12  volt  DC  design,  Quiet  relay 
selection  of  transmitter  LPF's, 
transmit  audio  tone  control- 
monitor  circuit  (to  monitor  your 
own  CW  or  SS9  signal),  XIL  and 
a  high  performance  speech 
processor  enhance  thie  IC-751 
transmitter  s  operotj on    For  the 
CW  operator,  semi  break-in  or 
full  QSK  Is  provided  for  smooth, 
fast  break-in  keying. 


Dual  WO.   Duol  VfO's 
controlled  by  a  large  tuning 
knob  provide  easy  access  to 
split  frequencies  used  in  DX 
operatkDn,   Normal  tuning  rote  is 
in  IDHz  increments  ond 
increasing  the  speed  of  rotation 
of  the  moin  tuning  l<nob  shifts 
the  tuning  to  100Hz  increments 
automat icolty    Pushing  the 
tuning  speed  button  gives  1KHz 
tuning.    Digital  outputs  are 
ovoiSable  fOf  computer  control  of 
th»e  transceiver  frequency  and 
functions-  and  tor  a  synthesized 
voice  frequency  readout, 

32  Memories.  Thirty  two 
tunable  memories  are  provided 
to  store  mode.  VFO.  ond 
frequency  and  the  CPU  is 
backed  by  an  internal  lithium 
memory  backup  battery  to 
maintain  the  memories  tor  up  to 
seven  years.  Scanning  of 
frequencies.  menDories  and 
bands  ore  possible  from  the  unit, 
or  from  the  HM  12  scanning 
microphone.   In  the  Mode-S 
mode,  only  those  merrxxies  with 


o  particutar  mode  are  scanned; 
ott^ers  ore  bypassed    Data  may 
be  transferred  between  VFO's. 
from  VFO  to  memories,  or  from 
memones  to  VFO 

Standard  Features.  Aliotthe 

above  features  plus  FM  unit,  high 
shape  factor  FL44A.  455  Khz  SSe 
filt^,  full  function  metering.  SS8 
and  FM  squelch,  convenient 
large  controis.  FM  option,  a  large 
selection  of  plug-in  filters,  and  a 
new  high  visibility  multi-color 
flourescent  display  thot  shows 
frequency  in  white  ond  other 
functions  in  white  oi  red,  make 
tti©  iC-761  your  best  choice  fof  a 
superior  grode  HF  base 
transceiver. 

Opttoris.  External  frequericy 
Gontroiler,  external  PS- 15  powef 

suppfy,  internal  power  suppiy, 
high  stability  reference  crystal 
(Jess  than  100Hz.^lO  Cto  -60  C). 
HM12  hond  mic  desk  mic,  filter 
options:  SSB:  FL30 

CWN:  FL52A  FL53A 

AM:  F133 


ICOM 


IheWorkl  System 


ICOM Mwico.  Inc.  2112-1 16th  Ave  NE,  Dellevue,WA<?6004 (206)454^1 55  /  3331  Towervyoodl>iw,Sgii^307  DoJlos.  1X75234(214)620-2760 

M  sfQted  specifkortoos  o/e  opproioinoie  ond  subjecr  to  ttionge  wnnaur  nottoe  or  obiigorion    AU  ICOM  jodm  sgnAconihr  exceed  KC  regi^quxv^  ItfrwAr^  5pt^»xj»  cmaaam 
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Unlike  some  retailers,  when  Ham  Radio  Outlet  guarantees 
satisfaction  there'll  be  no  question.  YOU  CAN  COUNT  ON  IT! 


in  action! 


KENWOOD  SPECIALS!! 


I'M     , 


==^  ^  s 


TS'930S  w/Antenna  Tuner 
Plus  3  Free  Bonus  Items 

1  )-SP-930  SPKR.     ~J     Reg.  $2029  Value 
2)-MC-60A  MIC.  U      $f799 

3)-YK-88C-1  FILTER.   |        a  $230.oo  saving 
Free  Shipment  UPS  (Brown). 


TR-250O/ 
TR.3500 

SAVE! 


SUBSTAMTIAL 
SAVIHGS 

TS-430S 

Check  our  low  prices  and  don't 
forget  Free  Shipment  UPS  (Brown)- 


'*f  i* 


1 1 1 1  i  -^ 
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ALL 


D  ALPHA 

SPECIAL 

SALE  PRICES 

Example:  T6PA 

$1699.95 


MEW! 


MIL-SPEC  1030 


-f£^ns//i 


mm^^ 


Ask  for  detatJs 


G*n«fil  eovfrragtt^  l0kHi-30MHz. 
Pdwflr  output:  150W  PEP. 
Suirt-ln,  AC/DC,  speaker^ 
RF  clipping.  Pre-F  adjustable 
rtOise  blanker  Synthesized 
pass  band  tuning.  IF  notch  f  if  r©r 
Seven  digit  readoul  Much  more. 


ICOM 
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IC-740  w/FREE 

EX-238  Power  Supply 


KIM 

KT>34A 
SALE  $299 

KT-34XA 
SALE  $459 

PRICES  ARE  FOB  CALIF. 
EXCEPT  FOR  CERTAIN 
COMBINATICXiS. 
PLEASE  fNQUlRE 


W*51 

SALE  $799 

W-36 

CALL  FOR  PRICE 

LM-470D 

CALL  FOR  PRICE 


Plus 


FACTORY  REBATE 


LIMITED  TIME  ONLY 


CHECK 

LOW,  LOW 

PRICE 


B-3016  REG.  S239  95 

SALE   $199.95 

■«1016  REG  S279  95 

SALE  $249.95 


B-108Fl£a  $179.96 

SALE  $159.95 

B-23S  REG.  $69.95 

SALE  $79.95 


CALL  FOR 
LOW  PRICES 

ON 
HAND-HELDS 

and  all 
YAESU  ITEMS 


FT-208R 


FT- 70811 


NEW! 
FT-980 


FREE  SHIPMENT  ^^"^  «~""»J 


CONTiNENTAL  US  A 


SERVING  HAMS 
BETTER, 

North... south    east .  w&si 

Bob  Ferrero.WSe  J    ~ 
Jim  Rirferty.  N6RJ 

other  well  known  hams  (       ^ 
give  you  courteous 

p«rsonal^ed    ^ 
Service 


OM  MOST  rTEMS  THAT  CAN  B£  SHIf^EO  UPS  SROWN 
THERE  ARE  SOME  EXCEPTIOMS  IN  ALPHA.  Tm-EX  AND  KLM 


PHONE 


800 


854-6046 


9:30AM  to  5:30PM  PACIFIC  TIME. 
OVER-THE-COUNTER.  10AM  to  5:30PM. 

MONDAY  THROUGH  SATUflDAY 

CAUfOnmA  CuSFOiu£fl£  Pl£AS£  PnOmC  OH  ViSiJ  USTED  STOftSS. 


HAM 
RRDIO 


ANAHEIM,  CA  92801 

2620  W  La  Pafma, 

|714»  761-3033  (213)  860-2040 

@#l tfreen  Dti/vylaiid  A  Kno4i  s  6«rry  Farm 


BURLINGAME.  CA  94010 

999  Howard  Avft..  {415}  342'&7S7 
5  miles  south  on  101  frt)m  5  F  Airpgrf 


OAKLAND,  CA  94609 

2811  Teiegrap^  Avft  .  (41S1<  4St-57S7 
Hwy  24  Dowf^lown   LffH  ZTtti  oll-omp 


AWWfTi  *  lCLOO«i  •  iiMCMSA  *  KMk  tIC  •  »M0  •  fe  1.  W 


SAN  DIEGO,  CA  92123 
5375 Kearny  V1H3  Road  (6ig  1 560-4900 

Hwy  163  &  ClA^remont  Mfrsa  B^vd 

lUSTlfll  *  HV^GM«  *  COW  •  i  W  ML10I  *  N&MOeXl  •  lO*! 


VAN  NUYS,  CA  91401 
6265  SopMivsda  Bivd  ,  (213)  986-22)2 
San  Di«go  Fwy  «1  Victory  &M3. 


MS4 


•  MCSU' 


A^M.  jM»#CJftc<fj<kns  d^cr^pfionif  subuvcf  f<j  c^anfd  Affncvl  nofic*       Cjil^l'  r*sf^«mi  pja^t*  «^d  i ««Pf  r^j 


Toroid  Cores 


All  the  popular  sizes  and  mixes. 
Fast  Service.  Same  day  shipment 
via  first  class  mail  or  air. 

tRON  POWDER  TOROIDS: 


CORE 
SIZE 

MIX  ? 
;S*30 
MHz 

u-10 

MIX  6 

10-90 

MHz 

M  =  8  5 

MIX  n 

60^?0E) 

MHz 

y*4 

SIZE 
OD 

(In.) 

PRICE 

USA 
1 

T-200 

120 

a. 00 

4.25 

T-106 

135 

1.06 

175 

T-SO 

55 

45 

80 

t,05 

T'68 

57 

47 

21 

6S 

95 

T-50 

5> 

40 

1      18 

50 

,70 

T'37 

42 

30 

15 

37 

60 

T-25 

34 

27 

\2 

25 

.45 

RF  FERRITE  TOROIDS: 


CORE 

mt 

MIXQI 

U-1Z5 

,1-70 

MHz 

MIXQZ 

u  =  AQ 

10-1SD 

MK; 

MJXH 

u.asD 

(OlOMHi 

SIZE 

0j» 

llri.] 

PRICI 

USA 

S 

F240 

1300 

2.40 

9.00 

F'114 

1500 

1.14 

2.50 

F'BT 

900 

300 

37 

1  25 

F-50 

750 

250 

5000 

.50 

80 

F-37 

550 

200 

4000 

.37 

.60 

F'23 

250 

100 

1500 

.23 

50 

Chart  shows  uH  per  100  lurns 
Ferrlle  Beads  slip  over  10  ga.  wire 
FB-1  for  50-200  MHz  $2/dozen 

FB-2  fOT  50  UHz  a  below        $2l6oten 
Jumbo  Beads  slip  over  #12  wire 
FB'3  fof  50  MHz  &  below        $3fdozer% 

EXPERIMENTER'S  KITS 
Iron  Powder  Toroids         $1 0.00 

Includes: 

1  ea.  T25-12.  137^2,  180-2,  T106-2. 

2  ea.  T25-6.  T37-6,  150-2.  T50-6, 

3  ea,  T68-2, 

RF  Ferrite  Toroids  $1 0.00 

Includes' 

1  ea.  F50-Q2.  F114-Q1. 

2  ea.  F23-Q1,  F23-Q2.  F37-Q1. 

F37*Q2,  F50'Q1,  F87Q1. 

TO  OflMR:  Spec^iy  tKrth  core  sue  and  ma  \m 
toraid^.  Packing  arnl  sh^ppjng  |1  50  per  order  USA 
and  Canada.  Cdlifof nians  add  8%  safes  tsx. 


1 


masief  cfiaige 


-r.     »i  i^^rr 


Mfirlinuin  Crtdll  Card 
Ordar:  15.00 


Fast  service.  Fret  hrochuri  and  wmdjng  ctian  on 
request 


Palomar 
Engineers 

Box  455.  Escondido.  CA  92025 
Phone:  (619)  747-3343 
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Xl  144GF     M2k  ^    WAk  collinear  for  2 
meters  Supplied  with  ground  plane 
radial  Ikii  to  deliver  superior  per- 
formance ^x\ii  fuJl  band  coverage. 

AL^32FL  ^  5/8A  +  S/Sa  colltnear  base 
station  antenna  for  430-440  MHz. 
Buff!  m  ground  pfane  Excellent  gam, 
ideal  for  reaching  fringe  areas. 


Sfli?  your  KLM  Dealer 
Dr  wiilf*  fof  Our 
complete  cataJog 
RO  Bojteig 

MOfQan  Hkll. 

Cab^orma  94035 


Electronics  Inc 


INFO 


Manuscripts 

Don  trJ  but  ions  tri  ihe  form  of  manu* 
scrtpts  with  diawtngs  antl/or  photo* 
graphs  ar0  weiconi«  «nd  v^MJ  be  corv 
Sii5en?<l  for  possit^lt  publiCAliOfi.  We 
can.  assume  no  responsibitity  fdt  loss 
or  damagte  to  any  matefial  Please 
enclose  a  stampid.  sftlf  Addressed 
envelope  witti  eac*i  submissMjrt  Pay- 
meni  for  Itie  use  oi  any  unsoffcrted 
maf«rl«l  mtHI  be  made  upofi  accept 
lanct.  A  I?  contribut^Dns  ihoutd  be  di- 
rected to  the  73  ed  110 rial  offices. 
''How  lo  Write  for  IT  guidelines  are 
avadable  upon  request. 

Editorial  Offices: 

Pine  Siraet 

Pelerborough  NH  034Sa 

Phone:  603-924  &*71 

Advertising  Offices: 

ElmStrwi 

PetertiOJOijgti  NH  0345B 

Pnone:  6a3-924-713a 

Circutation  Offices: 

Bm  Street 

Peterborough  NH  03456 

Phone:  603  924  9471 

Subscription  Rates 

In  the  United  States  and  Poftsessionsr 
One  Year  (12  issu^s^fZSOO 
Two  Years  (24  issii«r&|  138.00 
Ttiree  Years  <36  JS&ues)  t53  00 

Elsewhere: 

Canada  and  Mestico— $27  97/t  year 
OfMy.  US.  funds  Foreign  surface 
mail— $44.97^1  year  only,  US  fyr>ds 
drawn  on  U.S.  bank.  Foreign  air 
man— ptaase  Inquire, 

To  subscribe, 

renew  or  change 

an  address: 

Wnle  to  73.  Subscriptton  Oepailrr>efit, 
PO  Box  ^1.  Farmtngdafce  NY  H737. 
Fof  renewals  and  cnariQes  of  addr&sa. 
Include  tfie  address  labal  from  your 
irVMl  'eceni  issue  ot  73,  For  gift  sut3- 
acri^tienat  include  your  narne  and  ad- 
dmss  aa  welf  as  those  of  gift  reci- 
pients. 

Subscription 
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NEVER  SAY  DIE 

editorial  by  Wayne  Green 


STILL  ANOTHER 
FCC  REVOLUTION 

The  FCC  is  stfll  pursuing 
deregulation  with  a  passton 
and,  for  the  most  part,  I'm  in 
tune  uvitli  this.  I  think  amateur 
radio  would  be  much  more  able 
to  provide  the  services  it  is  sup- 
posed to  If  we  had  far  fewer  limi- 
tations. Well,  they  just  may  be  in 
the  works,  according  to  some  In- 
formation sent  in  by  watchful 
KINEB. 

Docket  83r114,  "A  Re^Exam^ 
nation  of  Technical  Regulation/* 
has  the  intention  of  eliminating 
burdensome  technical  regula- 
tions for  alt  Services,  and  that 
obviously  includes  Amateur  tf 
you  think  about  this  for  a  bit, 
you'll  see  that  this  could  be  the 
weight  lifted  off  our  shoulders 
that  we  have  been  needing  for 
years. 

Within  the  purview  of  this 
docket,  we  could  find  the  imita- 
tions on  RTTY  speeds,  frequen- 
cy  shift,  and  so  on  eliminated. 
We've  never  needed  these. 
We've  been  perfectly  able  to  test 
out  our  own  technical  parame- 
ters and  set  our  own  standards 
without  the  help  of  the  FCC^ 
with  their  usual  limitations 
which  have  been  brought  for- 
ward from  years  ago. 

If  we  can  get  rid  of  these 
bothersome  remnants  of  the 
past,  we  can  experiment  with 
more  efficient  data  communica- 
tions and  error-correcting  codes 
without  always  having  to  fight 
for  Special  Temporary  Authority 
releases.  The  pressures  of  the 
marketplace  will  encourage  the 
development  of  standards,  but 
the  freedom  from  oppressive 
regulations  will  allow  us  to  try 
different  ideas  and  keep  finding 
better  ways  of  communicating. 

We're  going  Into  a  digital 
world— digital  messages,  digi- 
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tal  pictures,  digital  voice,  digital 
music.  If  we  don't  keep  up  with 
all  of  this,  we  are  going  to  find 
ourselves  redundant.  Will  we 
still  find  pileups  of  analog  voice 
DXers  trying  to  get  through  to 
expeditions  in  twenty  years?  Or 
will  we  be  sending  bursts  of 
digitalized  voice  at  high  speeds 
which  will  t^e  received  by  a 
holographic-coherence  detector 
and  queued  up  for  response? 

The  Honor  Roll  contingent 
may  want  to  fight  it  to  the  death, 
but  ati  those  jokes  about  auto- 
matic OXCC  rigs  are  getting 
believable.  As  soon  as  someone 
comes  up  with  a  good  automat- 
iC'tdentifying  system  for  rigs,  we 
are  well  along  that  road.  Once 
it's  possible  to  have  your  rig 
work  and  confirm  3€0  countries 
in  a  day  all  by  itself,  we  may  be 
waking  to  a  time  when  amateurs 


in  rare  countries  will  actually  be 
able  to  have  interesting  con- 
tacts  instead  of  being  hounded 
off  the  air  every  time  they 
show  up. 

The  dropping  of  technical 
restrictions  could  help  the 
development  of  facsimile  and 
slow-scan  television^  allow  more 
realistic  power  limitations  for 
some  repeaters,  allow  FM  sta- 
tions to  add  more  services  (such 
as  telelexln  communications, 
and  calling),  and  might  let 
amateurs  experiment  with  wider 
t>and  systems  which  transmit 
shorter  times  to  make  up  for  the 
use  of  frequencies.  After  all,  our 
limitation  is  a  combination  of 
frequencies  and  time  and  it  Is 
getting  time  to  think  atjout  this- 

You  know,  just  as  the  video 

Continued  on  page  102 
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QSL  OF  THE  MONTH 

To  mosi  hams,  a  call  sign  is  as  imporiant  as  a  name.  CcHjnt^ess  hoiirs  tiaws  been 
&p«fit  devi&irtg  memorabte  phonelics  for  calls  or  select»fi||  m*  absolute  best  phonetics 
lor  a  specific  pmix^se— thoM  wi(h  the  most  audio  ptjncfi  iot  ramming  through  the  OX 
pMeupa  or  ttkis^  with  the  shortest  number  of  syllables  for  rapid  contest  catls.  But  there 
am  hams  aiTbong  us  whio  have  \tm  goo<J  fortune  of  a  calls  ig  n  i  nsta  rii  I  y  recog  nizalsile .  Sue  h 
i»  Ihe  case  writti  this  rTX>nth's  OSL  of  the  Montti  winner.  Chuck  Englert  W3P1G,  AttrMiugh 
the  siifliH  to  Chuck's  call  is  notm  loo  eCHnplimentary,  he  has  turned  il  inio  an  intefast^ng 
and  memoralHe  QSL  cacd.  With  this  familiar  face  looking  out  a1  you  from  the  wall  of  the 
Stiack,  you  might  fo<get  the  OSO,  but  you  wiil  never  forget  th«  call 

T^  enter  7Jb  OSL  of  t^e  Month  contest,  pul  your  card  tn  arv  envelope  with  your  choice 
ot  a  booh  from  ?if  s  Radio  Bookshop  and  send  it  to  73, 80  Pine  Street,  Peterborough  NH 
034&S,  Attn:  QSL  of  the  Month.  Entries  not  malFed  in  an  envelope  or  which  do  not  specify 
a  book  will  not  be  accepted. 
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TS-930S 

"DX-traordinary" ... 
superior  dynamic  range, 
auto,  antenna  tuner, 
QSK,  dual  NB,  2  VFO's, 
general  coverage  receiver. 
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A  superUtlve.  high 
all  soUd-state  HF  trmiucclver, 
thai  covers  aH  Amatetxr  HF 
bands t  and  iiicQrporates  a  150 
kHz  to  30  MHx  general  coverage 
recetver  having  an  eEceUent 
dynamic  raitge. 

TS-9S0S  f^ATURES: 

•  160  10  Meters,  with  150  kHz  30 
MHz  general  coverage  receiver. 
Covers  alt  Amateur  frequencies, 
plus  WARC.  on  SSB.  CW.  FSK, 
and  AM.  UP  conversion  digital 
PLL  circuit. 

•  Excellent  receiver  dynamic 
range/TVpical  two -tone  dynamic 
range.  100  dB  120  meters.  50-kllz 
spacing,  500  Hz  CW  bandwidth}. 

•  All  solid-state  28  volt  operated 
flnaJ  ampllfter  Lowest  IM  dislor 
Uon.  Power  input  250  W  on 


SSB/CW/FSK.  80  W  on  AM. 
SWRj  Power  meter 
Available  with  AT'930  automatic 
antenna  tuner  built-in,  or  as  an 
option.  Covers  80-10  meters. 
Including  WARC  bands. 

CW  full  break  in.  CMOS  logic  IC 
plus  reed  relay.  Switchable  to 
semi  break' in. 

Dual  digital  VFO  s»  10-Hz  steps. 
Includes  band  information, 
Eight  memory  channels.  Stores 
frequency  and  band  data. 
Internal  battery  memory  back- 
up, est*  1  yr.  life,  {Batter>'  not 
Kenwood  sup  pi  led  J 
Dual  mode  noise  blanker.  NB-1, 
with  threshold  coTitrol  for 
*puJse"  noise.  NB-2  for 
"woodpeckerr 


•  SSB  IF  slope  tuning,  allows 
Independent  adjustment  of  the 
low  and/or  h^  frequency 
slopes  of  the  W  passband. 

•  CW  VBT  and  pitch  control,  VBT 
tunes  ouC  interfering  signals.  CW 
pitch  control  shifts  IF  pass-band 
and  beat  frequency.  "Narrow- 
Wide"  0 Iter  switch. 

»  Tuneable,  peak-type  audio 
filter  for  CW. 

•  AC  power  supply  bulUtn. 

•  Fluorescent  tube  digital  display 
(100  H^  resolution,  modlHable  to 
10  Hz)  with  digilallzed  sub-scale. 
in  20-kHz  steps. 

•  RF  speech  processor, 

•  One  year  limited  warranty. 


•  SSB  monitor  circuit, 
Optianal  AccsessoricB: 

•  AT-930  Auto,  antenna  tuner. 

•  SP'930  External  speaker  with 
selectable  audio  niters« 

•  YG^SSC-I  (500  Hzl  or 
YG-455CN-1  [250  Hz)  plug  in 
CW  filters  for  453  kHz  IF. 

•  YK^aCl  (500  Hz}  CW  plug  in 
fllier  for  8.83  MHz  IF. 

•  YK^SA-l  (6  kHz)  AM  plug  In 
mter  for  8.83  MHz  IF. 

•  SO-1  commercial  grade  TCXO. 

•  MC-60A  deluxe  desk  micro- 
phone, 8-pIn,  with  preamplifier, 
UP/DOWN  switches. 


FUNCTION 
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TS-430S 

"Digital  DX-terfty"... 
General  coverage, 
Superior  dynamic  range, 
2  VFO's,  8  memories, 
Scan,  Notch,  COMPACT! 

Combines  compact  styling  with 
state-of-the-art  circuit  design 
and  pcrfonnuic«. 

TS-430S  FEATURES: 

•  160-10  meters,  with  150  kHz-30 
MHz  general  coverage  receiver. 
Co%xr5  ail  Amateur  frequencies, 
plus  WARC,  ITP-conversion 
digital  PLL  clrculL 

•  USB.  LSB,  CW.  AM.  and 
FM  foptjonan  all  mode 

-  Compart  lightweight  design. 
Onlv  10^5/8  (270)  W  x  3*3/4  (96* 
H  X  10-7/8  12751  D.  Inches  (mmt: 
only  14,3  lbs,  (6.5  kg.l. 

•  Suj>ertor  receiver  dyna  mlc  range 
with  D>^na-Mix  high  sensitivity 
direct  mixing  system. 


•  10-  Hz  step  dual  digital  VPO's, 
Operate  independenUy.  include 
t>and  and  mode  infonrLation. 
Dial  torque  adjustable.  Step 
switch  for  10-Hz  or  100-Hz  steps. 
A—B  switch  shifts  "B"  VFO  to 
"^A"  VFO  frequency  and  mode,  or 
%ice  versa,  VFO  LOCK  switch. 
RIT  for  Vl^  or  memory.  UP/ 
tK3WN  manual  scan  with 
optional  UP/DOW^'  microphone. 

•  Eight  memories  store  frequenc^r, 
mode,  and  band  data.  8th 
niemor>'  stores  RK'TX  fre- 
queneies  independently, 

•  Lithium  battery  memory'  back-up. 
I  Est.  5  yr.  life.] 

•  Memory  Scan. 

•  Programmable  automatic  band 
scan  widtti. 


•  IP  shift  circuit  for  minimum  QRM. 

•  Tuncfible  nokh  flUcr  built-in. 

•  Narrow  wide  filler  selection  on 
SSB,  CW.  AM  (niler  optional). 

•  Speech  processor,  bufll-ln. 

•  All  solid  state.  Input  rated  250  W 
PEP  on  SSB,  200  W  DC  on  CW. 
120  W  on  FM  (opttonalK  60  W  on 
AM.  Operates  on  12  VDC  or  on 
120  VAC,  or  220/240  VAC  with 
optional  PS-430  AC  power 
supply. 

•  Fluorescent  tube  digital  display 
Indicates  frequency  to  100  Hz' 
(10  H^  modiilable), 

•  All- mode  squelch  circuit,  built-in. 

•  BuilMn  noise  blanker. 

•  RF  attenuator  (20  dBL 

•  VOX  circuit,  plus  semi  break-in 
with  side-tone. 


Optio  nal  ace  ess  o  rie  s. 

•  PS-430  compact  AC 
power  supply. 

•  PS  30  or  KPS  21  AC  supplies. 

•  SP-430  external  speaker. 

•  MB-430  mobile  mounting  bracket 

•  AT-t30  compact  antenna  tuner, 
ao-m  nu  incL  WARC. 

•  AT-230  t)ase  antenna  tuner. 
160  10  m.  incl  WARC* 

•  FM^30  FM  unit. 

•  YK^M:  1500  Hz)  or  YK  88CN 
(270  Hzl  CW  niters. 

•  YK-S8SN  a. 8  kHz)  narrow 
SSB  fiken 

•  \Tv^8A  (6  kHz)  AM  filter, 

•  MC-42S  UP/DOWN  hand 
microphone. 

•  MC-60A  deluxe  desk  micro- 
phone, UP/DCJWN  switch. 
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Construct  This 
Customized  Power  Supply 

Whether  you  want  5  Amps  or  30,  this  supply  can  give  it  to  you. 

But  you  only  pay  for  what  you  need. 


With  more  and  more 
equipment  on  the 
market  requiring  a  separate 
source  of  1 2  V  dc,  almost  ev- 
ery  ham  shack  needs  a  pow- 
er supply  capable  of  operat- 
ing such  equipment  on  115 
V  ac.  Even  if  your  12^olt 
transceiver  is  normally  mo- 
e,  you  might  want  to  bring 


it  into  the  house  for  testing 
or  as  a  substitute  for  the 
base  station.  Many  HF  trans- 
ceivers operate  at  a  high 
power  level  requiring  20  to 
30  Amps  on  transmit  while 
QRP  rigs  and  VHF  transceiv- 
ers require  5  to  10  Amps  or 
less.  This  article  describes  a 
general  power  supply  design 


which  can  be  expanded  in 
5-Amp  steps  from  5  to  30 
Amps,  That  way  you  do  not 
need  to  build  a  larger  unit 
than  your  requirements 
dictate. 

This  power  supply  is 
unique  in  both  its  simplicity 
and  its  immunity  to  damage 
from  overloads.  The  heart  of 
the  circuit  is  an  LM340T-15 
integrated  circuit,  a  fixed 
15-V  regulator  with  short-cir- 
cuit and  high  temperature 
protection.  It  provides  ex- 
cellent regulation  and  is  vir- 
tually immune  to  overload 
and  short-circuit  damage. 
The  output  of  this  regulator 
IC  IS  fed  to  a  Darl  ington<on- 
nee  ted  emitter-follower 
which  increases  the  rated 
1, 5-Amp  output  of  the  IC  to 
as  high  as  30  Amps  A  single 
driver  transistor,  Ql,  is  used 
with  from  one  to  six  output 
transistors,  Q2-Q7,  connect- 
ed in  parallel  depending  on 


the  output  current  required. 
One  2 N 3055  power  transis- 
tor is  used  for  each  5  Amps 
of  output.  The  0.1 5-Ohm  re- 
sistor in  the  emitter  of  each 
transistor  performs  a  dual 
function.  It  serves  as  a  cur- 
rent-sense resistor  providing 
a  voltage  output  proportion- 
al to  the  current  through  its 
transistor  and  provides  for 
equal  sharing  of  current 
among  the  parallel<onnect- 
ed  transistors. 

The  LM340  is  SO  we!  I -pro- 
tected from  overload  that  it 
can  operate  into  a  short  cir- 
cuit all  day.  If  the  chip  tem- 
perature becomes  too  high, 
the  internal  thermal  protec- 
tion will  simply  shut  it  down 
until  the  heat  sink  cools  off. 
The  external  current- 
amplifying  transistors  need 
some  protection,  though, 
since  their  power  dissipation 
could  far  exceed  their 
ratings  in  the  case  of  a  short 


Supply  Capacity 

CI 

F1 

T1 

5  Amps 

7.500  UF,  25  V 

2ASB* 

Triad  F-242u 

10  Amps 

15,000  uF.  25  V 

4ASB 

Triad  F'243u 

15  Amps 

22,000  uF.  25  V 

6ASB 

Triad  F-244u 

20  Amps 

30,000  uF,  25  V 

BASB 

Triad  F^244u 

25  Amps 

40,000  uF.  25  V 

10A  SB 

Triad  F-245u 

30  Amps 

50,000  uF,  25  V 

12ASB 

Triad  F*245u" 

•Siow-blow  fuse. 

••CW&SSB  sen/Ice  only. 

The  completed  10-Amp  unit 
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circuit  or  sustained  over- 
load. To  accompJish  this 
protection,  the  voltage 
across  one  of  the  emitter  re- 
sistors is  fed  to  the  gate  of 
SCR1.  A  current  of  5  Amps 
develops  075  V  across  the 
0.15-Ohnn  resistor,  which  is 
sufficient  to  trigger  the  SCR. 
As  soon  as  SCRl  has  fired, 
the  pass  stage  of  the  regula- 
tor is  shut  down  completely 
and  the  output  of  the  LM340 
is  connected  directly  to  the 
load.  The  IC  regulator  then 
sopplies  its  short-circuit  cur- 
rent {about  1.5  Amps)  to  the 
load  through  the  SCR.  This 
current  holds  the  SCR  on  un- 
til the  power  supply  is  shut 
off  and  allowed  to  reset 
itself  automatically.  The 
function  is  essentiafly  that 
of  an  electronic  circuit 
breaker. 

Another  advantage  of 
using  the  LM340  is  thermal 
protection.  If  the  iC  is 
mounted  on  the  heat  sink 
near  the  output  transrstorsv 
the  internal  temperature- 
sensing  circuitry  will  detect 
the  sink  temperature  and 
shut  the  whole  supply  down 
if  ft  becomes  excessive. 

The  output  of  the  supply 
is  equal  to  the  output  of  the 
IC  regulator  (15  V)  minus  the 
base-emitter  drops  of  the 
driver  and  pass  transistors 
and  the  voltage  across  the 
emitter  resistor  Since  this 
voltage  varies  with  current, 
the  output  voltage  will 
change  from  14  V  at  no  load 


•+ 


OUTPUT 


INPUT  II    I      yOUTPUT 

GNU 
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Qt-07:2N30SS 

R5,  fl7.  R9. OHM  lie  4  5FR<5   OR  1,5*1.  <45cm.>*  30  COPPER   WIRE. 

ALL  RESISTORS   IM  OHMS,   1/4-W,  UNLESS   OTHERWISE   SPECIFIED- 
ALL  CAPACITORS   IN  ^F.   ELECTROLYTIC. 

Fig.  1.  13-V-dc  power  supply  schematic. 


to  about  13  V  at  full  toad. 
This  is  much  tighter  regula- 
tion than  an  automotive 
electrical  system  where  vari- 
ations of  11  to  16  V  are  pos- 
sible. Afl  amateur  equip- 
ment which  requires  a 
nominal  12  V  is  designed  to 
operate  over  this  range  with 
13  to  14  V  being  optimum. 
Line  regulation  is  essentially 
perfect  with  no  variation  in 
output  seen  for  varying  ac 
line  voltages 

Construction  can  be  as 
simple  or  elaborate  as  the 
builder  desires.  The  photos 
show  that  the  whole  circuit 
can  easily  be  built  right  on 
the  heat  sink.  In  the  author's 
10-Amp  version,  the  heat 
sink  was  mounted  on  the 
transformer  with  3/1 6  "bolts, 


-Li^ii. 


The  heat  sink  can  simply  be  bolted  to  the  transformer  to 
make  a  compact  open-frame  supply. 


creating  a  compact  and  stur- 
dy openTrame  design.  The 
115-V-ac  connections  were 
heavity  insulated  with 
plastic  rubber  for  safety.  If 
your  supply  can  be  tucked 
away  out  of  sight,  this  is  an 
ideal  (cheap)  construction 
method.  If  appearance  is  im- 
portant, the  supply  could  be 
built  into  an  attractive  box, 
into  the  speaker  cabinet  in 
the  station,   etc.   The   heat 


sink(s)  must  be  mounted  ex- 
ternal to  an  enclosed 
cabinet  so  that  adequate 
cooling  can  take  place- 
Table  1  lists  suggested 
components  for  various 
power  levels  of  the  supply, 
The  transformer,  T1,  must 
be  chosen  to  supply  about 
18  to  20  V  to  the  filter  ca- 
pacitor, CI,  at  the  full  load. 
The  LM340T-15  requires  a 
minimum  of  17  V  to  oper- 


PPP^^^Vppp 


I  it 


All  of  the  circuitry  fits  neatly  on  the  heat  sinL 
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The  only 


INTELLIGENT 

TOUCH-TONE*  CONTROL  BOARD 


*  Remote  receiver  sites 
•  ReiriDte  bases 
Home  control 
*  Security 


ITC-32 


Microcomputer  ba$3d  power  and 
flexibility  with  state-of-the-art  Mitel 

ton©  decoding.      *  2a  fomolelycommantlaDte outputs 


•  4  rernolcfly&srvsecl  mputs 

•  Control  and  mooilor  over  tne  sjr  or  o-ver  ttie 

•  Morse  code  or  lone  ercoded  respona*  messages 

•  Alarm  flefipi'ali  0*1 

•  PLUSRepeaiflf  COR/ID/Timff  iuriclior? 


odvonced 

computer 

controls 


Call  or  write  for  detailed  «p«cs 

on  the  ITC-32  IntelUgent 

Touch-Tone  Contfol  Board. 

10816  Nortfirfdge  Square,  Cupef tino,  CA  95014 

'  T&uch  -To  n  e  is  a  regi  stored  t r  acte  m  ark  of  AT&T  (408)  749  -83  30 

**  Opiionid  Telephone  Interface  Board  available 

Pric^  and  specifications  subiect  to  change  without  notice  or  obligation. 


ate.  The  higher  the  unregu- 
lated voltage,  the  greater 
the  power  dissipation  will  be 
in  the  power  transistors,  To 
keep  heat-sink  requirements 
within  reason,  a  voltage 
higher  than  the  low  20s 
should  not  be  used.  In  the 
parts  list,  Triad  F-240  series 
transformers  are  suggested. 
These  have  two  secondary 
windings  which  should  be 
connected  in  parallel.  Try 
salvaging  a  battery-charger 
transformer;  th^  voltage 
should  be  about  right.  If  on- 
ly SSB  and  CW  operation 
are  contemplated,  then 
some  skimping  can  be  done 
on  the  transformer  and  heat 
sink.  However,  continuous 
operation  such  as  FM,  RTTY, 
or  SSTV  requires  a  trans- 
former whose  amperage  rat- 
ing equals  the  full  output  of 
the  supply,  and  heat-sinking 
of  2*^  C/Watt  per  transistor 
or  better.  One  Wakefield 
401  or  equivalent  for  each 
transistor  should  be  ade- 
quate. Be  sure  to  mount  the 


fins  vertically  and  in  a  loca- 
tion where  free  air  circula- 
tion is  provided.  Fan  cooling 
will  greatly  reduce  the  heat- 
sink  size  required.  The  fan 
should  be  controlled  by  a 
thermostatic  switch  (70°  C 
would  be  a  good  tempera- 
ture rating)  mounted  near 
the  hottest  part  of  the  sink. 
Many  power  supplies  are 
available  to  operate  12-V' 
dc  ham  rigs,  many  of  which 
are  very  expensive.  With 
the  exception  of  the  trans- 
former, all  the  components 
specified  in  this  circuit  are 
quite  economical.  A  little 
scrounging  and  ingenuity 
wilt  result  m  a  power  sup- 
ply of  exceptional  perfor- 
mance and  reliability  for  a 
very  low  cost.B 


AM  parts,  Including  a 
30- Amp  transformer,  are 
available  from  All  Elec- 
tronics Corp.,  PQ  Box 
20406,  Los  Angeles  CA 
90006,  Send  for  a  catalog. 


i 


«  All  Bands 

•  General  Coverage 

•  200  watts 


•  Dual  VFO'S 

•  8  Memories 


#  1.8  to  30  MHZ        •  200  watts 

•  Super  Receiver    •  selectable  if  /  PBT 

Tuning 

ANTENNA  SALE 


Extremely  compact  ♦  5.5  to  30  mhz 
200  Watts  *  inexpensive 


CUSHCRAFT 


A-3 

A-4 

R-3 

AV-5 

214-FB 

32-19 

40-2CD 


$175 
$22C 
$226 
$  90 
$  69 
$  82 
$260 


HYCAIN  TOWERS 

HC37SS  \ 

HC52SS 

HG54HD 

HG70HD 

HC50MTS 


BUTTERNUT 


HYCAIN 


HF6V 
$  919  KLM 

$1429     KTS4A 
$2959     KT34XA 
$  749     144-1 48LBA 


LARSEN 
CALL  "TOLL  FREE 


AEA 
CALL     1SOPOLEU4  +  220 

ACCESSORIES 


Tl»     THTDJS 
TH5MK2S 

$299     EXPLORER  14 
$449    TH3JRS 
$  69     TH2MKS 

18AVT/WS 
$39.95   18HTS 


W8 
$516 
$275 
$158 
$158 
$  94 
$555 
$  57 


CALL  FOR  HYCAIN  TOWER  PACKAGES. 


2900  N.W.  VIVION  RD.  /  KANSAS  CITY,  MISSOURI  64150  /  816-741-8118 
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ANNOUNCING 


PRIVATE  PATCH  II 


TONE  TO  PULSE 
SIMPLEX  INTERCONNECT 

AT  LAST. ..  Professional  quality  interconnect  at  an 
affordable  price!  Imagine  the  convenience  of  having 
your  own  private,  commerciat  quality  mobile  tele- 
phone in  your  car.  And  without  the  hassles  of  shared 
systems.  Put  your  base  FM  transceiver  to  work  white 
on  the  road.  Our  ultra  state  of  the  art  digitally  proc* 
essed  audio  scheme  (Patent  pending)  totally 
eliminates  the  continuous  train  of  squelch  tails  which 
has  kept  you  away  from  sampling  interconnects.  Our 
nonsampling  approach  has  additional  benefits:  1.  In* 
terface  to  your  transceiver  is  the  MOST  SIMPLE  EVER, 
Connects  only  to  microphone  and  speaker  jacks!  NO 
INTERNAL  CONNECTIONS  OR  MODIFiCATIONS  RE- 
QUIRED! 15  minutes  typical  installation  time.  2.  Works 
with  ANY  FM  transceiver.  (T/R  speed  is  not  critical.)  3. 
Operates  through  any  repeater  or  simplex  without  use 
of  tone  equipment.  Imagine  having  TOTAL  access  to 
your  own  home  phone  from  100  mites  away!  Our  busy 
channet  ringback  inhibit  logic  prevents  "accidental" 
interference  to  a  QSO  in  progress  when  a  phone  call  is 
received.  This  feature  will  keep  you  out  of  hot  water 
with  co-chanoel  users!  Discover  for  yourself  what 
high  quality  simplex  interconnect  sounds  like.  Call  us, 
and  listen  to  actual  "on  the  air"  tapes  of  this  incom- 
parable interconnect  product. 

STANDARD  FEATURES 

•  Compatible  with  either  rotary  or  tone  exchanges 

•  16  Digit  buifef  memory  — dial  as  fast  as  you  want 

•  3201  tone  decoder  chip 

•  IHigh  quality  glass  circuit  board 

•  CW  identification 


Five  digit  user  progrannmable  sequential  access  code — 

60,000  code  combin^ions 

Sophisticated  loll  restrict  —  restricts  ar^y  quantity  of 

leadmg  digits 

Both  accessing  and  dialing  are  connpatible  with  speed 

dialing  equipment 

Operates  superb  through  repealers  — no  special  tone 
equipment  required 

Three/six  minute  ''time  out''  timer  Is  resettable  from 
mobile  four  CW  ID  warnings  during  last  minute 

Ringback  (reverse  patch)  pages  you  once  with  CW  ID- 
answer  when  convenient  with  your  access  code 

Busy  channet  ringback  inhibit  logic  — prevents 

accidental  interference  to  OSO  in  progress 

Most  easiiy  interfaced  autopatch  on  the  market 

Rjsftive  control  logic 

Fully  digital  timir^g  — there  are  no  timing  adjustments! 

assures  quick  easy  set-up 

Touch  toneTM  digits  and  strobe  pulse  available  on  DIP 

socket 

fy^odular  phone  jack  and  cord 

Self  contained  115  VAC  supply  (230  VAC  50/60  cycle  export 
model  available) 

PRIVATE  PATCH  II  $475 

NOW  REDUCED 
PRIVATE  PATCH  I    $399 

HAS  MOST  OPERATIONAL  FEATURES 
OF  PRIVATE  PATCH  II  —  BIJT  IS  FOR 
USE  ONLY  ON  DTMF  EXCHANGES 

AND  OF  COURSE: 

ONE  YEAR  WARRANTY 

14  DAY  RETURN  PRIVILEGE 

UNMATCHED  CUSTOMER  SERVICE 


I 


OUAUTY  AND  ENGINEERING.. 
THAT  YOU  CAN  DEPEND  ON!! 


L  -  J 


SEND  Oft  CALL  fOR  BHOCHURES 

mQUIRE  ABOUT  COMMERaAL  MODELS 

DEALERSHIPS  INVITED 


P.O.  BOX  4155 
TORRANCE,  CA  90510 
PHONE  (213)  540-1053 


Sfl*  Li$t  Of  A<i¥&rtisers  on  page  114 
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MG-144S 


I      TA-144VW 
■J    TA-28VW 


WL-28/21 
WL-28 

WL-50 


Gel  the  most  out  of  going  mobHe  with 
KLM's  hoi  ne*  MAXIMIZE R  base/mob^te 
and  handi  antenna  series.  Single  and 
myltiband  models  trom  21  to  440  MHz 
deliver  MAXIMUM  coverage  and  per- 
formance without  fnlls  o^  compromise 


W 


Electronics  Inc. 


I 


It 


i 


MP^32HL 


ii 


MP- 144  J 


w^  -vt      ,  SIX  BAND 
n©W  VERTICAL 

ANTENNA 


■^odel  AV-25 
NO  TRAP  VERTiCAL 

for  80.  40,  30,  2C.  15,  10 
meters. 


CM- 1 44W 
CM-144WX 


AL- 1 44FL 
AL-432FL 


MAXfMlZER  mobile  samptor  TA-senes: 
1/2A  whips  tor  144.  220.  and  440  hAHz 
voltage  proleclion, 

i  , .      \fAA  monopole  with  powerful 
jnagnet  mouni 

WL-series;  center  Eoatfed  wh^ps  for 
28/21,28  and50MH2 

5/8A  +  3/BA  whip  lot  432 

MHz  i 

f  ...      II       mulltband  whips  for  15/10i6/2 

meters  or  10/6/2  meters, 

f,\.  .jfi  j;  high  gain  IMA  for  mobile^ 
handle  applications. 

There's  more!  See  your  KLM  dealer  or 
write  for  a  catalog. 
KLM  Electronics.  Inc,  P  O,  Box  816. 
PWorgan  HjII.  CA  95037  ^408|  779-7363 


\ 


UPS  ^^rPplNG 

&  ■  LING 

ADDS11 


•  Only  25  ft.  high. 

•  Three  parallel 
vertical  ©temeats- 

•  Rugged  steel 
tubing, 

•  Direct  feed  with 
52  ohm  coax,  tow 
SWR, 

•  Broad  band. 

•  Capacity  loaded, 
top  and  sides, 

•  OnJy  one  coil,  high 
in  80  M  element. 

•  ^^yso  availoble  for 
commercial 
liequenci^. 


\lD 


^..    JIA. 
SPACERS 


AR-25  RfXiksl 
SyilefTi  for  AV-25 
onl^fiTK].  Four 
multlwfre  mdiols 
ttvot  are  roioncmt 
on  eoch  of  Itte 
Ixindm.  %i9M 


FA  It  NT  PENDING 


\    ^^smm^  -^kLL  OUR  PFJODUC1S  MADE  iW  USA 

^  BAaXBR  A  WILUAMSOll 


'"^72 
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You'll  find  the  difference  the  more  vou  use  it 


ULTIMATE  QUALITY,   NRD-51 


^ 


V 


li     ill     i 


21     1  Hi  i 

i 

m         an          mm 

M  ■■               in 

1                   4' 

1                  ^ 

^ 


Receiver,  mRD-515 

SPECIFICATIONS 

Rtieaiving  frequency  range: 

Receiving  modea: 
Rt»c saving  sy^t&m: 


SenBitivitvfS/NIOdB); 
16  10  30MHz 
100  to  1600^^Hz 

Sflleclivjtv^ 

StabiFity: 

Ppwsf  r&quJremflnts: 

Dimflnslons  end  Weight: 

Prasftt  memC'ry  (Option): 
Fraquoncy  alabjlily; 

lnnag«  r«j«£t^an  rptio: 

IF  Tejecliqn  raiio: 

liipiit  inipeclance: 

AP  outputs: 

Speaker  oulput: 
Hecord/lfneuutpui: 


lOOkH?  tc  30MKz  continugus 
{30  bands) 

U  S  B  .1 L  S  a/C  W/RT  T  ¥/ AM 
Up  conversion  lype 
Double  gup^rheterDdyne 
First  fF   70  45&MHz 
CW/SSS        AM 
O.SfiV  2ftV 

6kHz/2  4kHj/0  6kHi/0.3kHi 

(•Option)  •  • 

Wlihin  SOHz/one  hour 

AC  lOOyl  1  7/220/240V,5(i/ 

60Hz,  50VA 

340mmlW)xl40mm<H^x 

300mm!(D,^j  ApprQX.  7.Skg 

24cti. 

Le&s  than  50Hz  per  hour  after 

warming  up. 

70dB  Of  more 

70dS  or  mDFti 

50  to  7B  ohms,  unbalanced 

1W  or  more  (4  ohms} 
ImW  or  more  (60Q  ohms) 


Highest  grade  alf-wave  receiver      Best  for  59 

NldKnii 


Transmitter,  N5D-515 


SPEClFlCATtONS 
Rated  outpu-i  power: 
Frequency  range: 


Mode  of  emi^^ion 


100W  NSD-SlBfSOW  :3BMHi  band) 
1  eMHi-2.CMHj/3.SMH£-4  OMH^/ 
7  OMHz--7.3MHz.--14,0VIBe  M,35MHi/ 
2y  QMHi'2^■45MH^;2&  OMH!-29.0MHi/ 
2S.0MHZ  2  9.7MHz/OpTFonal  newb^nds 
approved  by  WARC  "79 
ID  tMH2-10  15MHJ/1B  OSeMHz- 
ia.t6  8lvlHz/24.&3MHz-24,99MHz/ 
A3J  (USB.lSa)  At  icm  F1  mtTY) 


For  more  fnformation  please  contact  to: 


Since  1316 


0apai%  Radio  Co,,  JUd, 


MAIN  OF FICE;  5th  and  6th  Ftoors,  Akasaka  Twrn  Tower  (Main),  1 7  22, 

Akasaka  achome.  Mjnato-ku,  Tok^o  107,  JAPAN 

Phone:  (03)  664  241 1  Telex:  242-5420  J RCTOK  J 

U.S.A.  BRANCH  OFFICE:?  Hayashi, 

1 20  East  Seth  Street,  New  York,  New  York  1 0022 

Phone:  21 2-355-11 80  Telejc:  230-645636  J  ARAN  RADIONYK     v 


AUStftALIA:    N.S.W.-EMONA  ELECTnOMseS  PtV  LTD,    Phonfli  398  6373 

Vic(ori»-VJCOM  IMPORTS  PTY  LTD.     Phone:  t03)  62  6931 
FINLANOr    Kotka-VfSl  FtADiO  OV    Tsffls;  532G0  V)St  SF 

FRANCE^     Parts-SOCIETE  G  F  S   [GENERAL  ELECTROMiC  S£RVJCES3    Phon*    [1l  345  35  92 
CANADA:    Vsncauver-GLE^WOOD  TftADlNGCO  ,  LTD.    Phone:  £04  9 a4  0404 
GERMANYl    Hanrtove^-RICHTER  8i  CO.     Phone;  ^061 1)  3E2   H  1 1 
JTALVt    Mitan&se-TECHNOVENT.  FTALIA,  SRL     Phone:  02  32fl3  0S9 


SWITZERLAND 
U.K.:     Oerbvshtra 


-LOW£  ElECTftONtCS,  LTD.     Phone:  O&3^-2430 


H.  R.  Coodselt  W7LTH 
Hoa  C  Nguyen  KA7AQA 
70  5.  2nd  East 
HYrumUTa4J19 


VisiCode:  The  VIC  20  Way 

to  Extra  Class 


First  you  get  random  practice  groups.  Then  you  get  the  answers. 


Photos  by  KA7AQA 


Well,  it  finally  hap- 
pened. After  a  con- 
centrated, purposeful  effort 
for  several  years  to  ignore 
computers,  I  succunnbed  as 
t  knew  I  eventually  would. 
To  justify  the  expenditure,  I 
decided  to  get  a  computer 


fioi^^e 


that  could  be  used  for 
games  and  have  both  sound 
and  color  so  as  to  interest 
my  d-year-otd  son,  Tom 
And,  of  course,  it  had  to 
be  relatively  inexpensive. 
I  chose  the  Commodore 
VIC  20. 


f=*f*l=lCT  X 


tl0 
120 

140 

190 
1«» 

dm 

3?0 
380 
3^ 

4m 
410 

4m 


450 
4?10 


490 
900 

!U0 


«0 

54« 


370 
€00 

€10 

em 

€40 

670 


PfifHT-'i]    mILi_  a£pilii  nrjp-^  CODE'* 
W  iMi  ■  H  f   P JT^r  i&yn .  i  rt   l^PXAlf  i  i>  ■ , 
PftlNT    -SIM    :nJ*riCTES3*   riT  T*C*# 
PPInT-5P£0  VtJU  MSISt." 
PP(r*f^rlfTEF  +1  CWiOUFS  uF  Slh  ft  CQ*V  v 

PRINT 'APPCrtfi,      ir    Tt3«J     Kii^   iu      aiur      "- 

PRI rt T '•  *<WiT  5#:-tED  wCXJLl>  VOO     LfKE  ME  TO  SEHC^'^'* 
trJFUr    ■■*     iS  TO   lire  i*P-MV'.f' 

V»P 

IF  P>12   THEN  K=l   5070  SfS 

^•flBSi  lHT\?-*4*+ 15  J-ee07,''P>  > :  P«i3 

P*R8I  ^  I  HI  i  P*  k  -^ .  3  J3  J  +5^- 1 337..  'P  >  ^ 

PRINT    "HDC  VdJ  U8t^T  ViCECi  AMD  RUtiTO?" 

INPUT   "  -V/iii'-.y* 

IF  01* '-V"    Ttien  Sie 

POK£  3^S&ri),10? 

P^lNT"3iliD*ChECf.  Y^iJR  rtDUh^iCV**" 

pL*.r  ■■"  "    iti  P01  vixufC 

H«|r*.    .  ;,..:    1  ■#4r»+44 

lF^ri««4>   i]»fi    ''fiOS/  *lB  rt:S3>  TMEH  340 

FO^   t.44   TO  n 

F0»>  f«t  TO  LEHtftf  J 

If    &»-^L'   Tf€h  L-:*#F     ^Elt  WH  LEN&tH 
if   |i*--S*    ^■-■'  L=F     5£fl  1*1  T  i^l&Tw 

F  :    1&  1^    *eifr  J 

F0«  J«t   10  F  NOCI  J:ji£n  PAUSt  fCTi^l  DtTS  miD  DAf^ 
i€xf  t 

laCfl  ENfi  OF  l£TT^ 

P»INT  &««tfi*r 

RESTEPC 

0Et   Ci      IF  ^f«-S'   Ttfii  «20 

IF   Ca^  TfCH  C^     6OT1I  566  RETt  tMEtlC  £  CHW^.    iSrtUi^ 

GOTO  346 

FW    t-1   TO  f*?«<:*^.  f^<T  KEH  $»NKE  BED4EEN  Q^OJFS 

IF   ^4   trCfi  ii=0     &0TO  &ie 
IF  hH4i    irCN  £^ 

00TOi4a 

POKE  36^79.27 

POtE  i6a?s.e 

Pfi!tHT'4     VOU  hflVE  E:iLiFl£D''J4'*     CftOUPS  OF  SIK  LETTERS 

pRtNT  CMR*   atJ 

Pfi  [  NT '  l4HiilWlUW«M])<IXHIlinilliO(l' ' 


m  '^vw-p.M.'* 


^ee  ENJ3 

S9fl   BflTfl  LL&3LLjLJ&6SLj5J_SLS4.^L-iStS 

r@0  imifi  LLLLL.SuLLL.&SLLL.S^SLL.&a^SSL-^SS^S.LSSSS^LLSSS.LLtSS.LLLLS 

f3&  Off TA  SL - LSis , LSL&. lSS. S - S3LS. LlS . SSSS^ SS - SLLL. LSL. SLS3, LL. LS^LIL, 3LLS* LLSL 
?ia  PfliTH  S4_£..SSS.L.S£L-SSS4.,SLL.LSSt.LSLL.LLSS 
REryjVp 

£KPL»«^T]DN 

3  «   CLEfifi   SCREEN 
•  *  CURSOR  UOUM 

4  -  H6IC 
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In  recent  months,  this 
computer  has  become  very 
popular,  especially  among 
the  local  hams.  I  decided  it 
would  be  fun  to  incorporate 
some  ham  uses  for  the  VfC 
20,  and  as  a  first  attempt, 
recalling  having  read  an  arti- 
cle in  73  about  a  Morse- 
code  learning  program  for 
the  Commodore  Pet,  I 
thought  a  similar  program 
would  be  appropriate  Look- 
ing back  through  my  library 
of  7Js.  I  retrieved  the  article, 
"The  Code  Pet/'  by  Alden 
Lansdowne  AA(JC,  Decem- 
ber/1981. 

Using  Alden's  program  as 
a  guide,  I  began  converting 
(in  computerese,  ''transport- 
ing") the  Pet  code  program 
into  a  format  that  the  VIC  20 
would  like.  I  can  tell  you 
that  there  is  no  better  way  of 
learning  how  vour  computer 
works  than  to  get  into  pro- 
gramming, and  transporting 
a  program  is  perhaps  a  little 
less  traumatic  than  starting 
from  scratch. 

After  many  hours  of  hair- 
pulling  and  mumbling  urv 
kind  words,  I  finally  got  a  us- 
able program  going.  I  still 
had  some  timing  problems 
with  the  code  speed,  and  I 
enlisted  the  aid  of  Hoa 
Nguyen  KA7AQA,  who  is 
one  of  our  local  VIC  20  ex- 
perts. He  quickly  solved  the 
problem.  The  finished  pro- 
gram is  one  that  will  make 
it  easy  for  anyone  with  a  VIC 
20  not  only  to  learn  Morse 


code,  but  also  to  be  able  to 
increase  code  speed  up  to 
20  wpm. 

The  program  features  a 
choice  of  code  speeds  of  5 
to  20  wpm  and  also  a  choice 
of  having  the  characters 
displayed  directly  after  be- 
ing sent  (good  for  learning  at 
the  slower  speeds)  or  keep- 
ing the  screen  blank  until  41 
groups  of  random  charac- 
ters have  been  sent— then 
automatically  displaying 
them  so  that  you  can  check 
your  accuracy.  You  also  can 
stop  the  program  for  an  im- 
mediate display  by  pressing 
the  S  key. 

Code  groups  traditionally 
have  consisted  of  five  char- 
acters, but  due  to  the  VIC  20 
displaying  22  characters  per 
line,  I  decided  that  three 
groups  of  six  would  avoid 
split  groups  on  the  screen.  I 
stopped  at  41  groups  to 
avoid  scrolling 

The  listing  should  be  self- 
explanatory  to  an  experi- 
enced programmer.  How- 
ever, here  are  a  few  remarks 
as  to  what  is  taking  place 
within  the  program  that  may 
be  of  help  to  a  beginner. 

Lines  260-270  contain  the 
formula    for    selecting    the 

code  speed. 

•  P  controls  the  character 
speed. 

•  K  controls  the  space  be^ 
tween  characters. 

•  P  and  K  together  control 
the  pause  between  charac- 
ter groups. 


H  ?  S^  F^   IS 

B  O  *^  '^  — 
M  ^  3  R  J  ? 
M51>3^  I 

1^2  I  MO 3 

F'  fl  ^  I>  V  . 


Bl  f  T  t_>f^  J 

G  3  r  i  I  :H  C 

^  3  T  L 
'>§  :  i8V^ 
G'rCOOR 
3  — KK-4  T 
H-^  e  Vl-JO 
I SUUH . 


gHOOEB 

—  B  7>  I  /  E  i 


P/iofoA.  Screen  display  afWr  loading  program  and  selecting     Photo  B.  Screen  display  after  41  groups  of  characters  are 
code  speed  and  audio  plus  video.  shown  (full  screen). 


It  was  found  that  a  for- 
mula involving  1/P  gives 
more  accurate  code  speed 
tinan  the  linear  equation 
AA<JG  used. 

•  Line  340  generates  a  char- 
acter 

•  Line  350  selects  only  the 


ASCII  characters  of  the  al- 
phabet, numbers  Q  to  9,  plus 
certain  punctuation  marks. 
•  Line  490  puts  the  charac- 
ter on  the  screen.  If  you  wish 
to  see  each  character  before 
the  code  is  sent  change  this 
line  number  to  355. 

This  has  been  a  very  inter- 


esting learning  experience 
and  I  know  you  will  enjoy 
using  the  program.  It  should 
be  very  useful  in  radio  clubs 
for  group  code  practice  as 
well  as  individual  use. 

Feel  free  to  customize  it 
in  any  way  you  tike,  t  am 
convinced    that   computers 


are   compatible  with    ham 
radio  and  are  here  to  stay. 

For  any  of  you  who  would 
like  a  taped  copy  of  this  pro- 
gram, send  me  a  blank  cas- 
sette tape  along  with  $3.00 
for  postage  and  handling. 
and  I  will  make  you  a 
copy  ■ 


[^  DTMF  DECODER  ^g 


Ih^  LJM2RK  decoder  ktl  convefti  your  receivef  into 
spcclRl  receiver  ^r  control  When  «  iiter-t&lect&d  1iiti#- 
tone  CDmbifianon  *%  received,  the  outpyl  provides  a  relay 
tonlrol  for  ACtlvatirtg  speatiers  or  olHer  devloe^. 

INPUT:  Audio  Irom  transceiver,  ftcunner,  «tc. 
OUTPUT;  SPST  (N.O.)  reiay. 

FEATURED:  Single  or  dual  tonei  ed|LJ»tatite  over  ihe  tfi 
i^Aqki  Touch  Tone  raiige  *  Ad|u*(«bl*  fesponse  Ume  « 
Relay  output  •  Manual  or  auto  reiel  •  Single  tooe  ON 
letchtng  with  dlfl^^ertl  single  tone  reset  OFF  •  Ope^rat 
on  12V DC  •  InlerlacingormuUipte&OVCUiorjiiuJtJ-diQM 
■«qu«rvli«4  ectlvatiori  ana  r«fi«L 

APf>LlCAT(ON&  Cifl-up  tyfiteni  >  Pepeaferorcommef' 
c<KitJ0J4  >  Elc  limiLed  oolr  lo  your  imaghnalio-n 


Actual  Size  3  )t3"  -  Sho^rf  Assf#?(rjle<J 

LJII2RK  decoder  hil  lrK:lud«i  «ll  comfwnent  relay » atKl 
P.C.  Boar^.  . . .  S15  plus  $1.50  shipping 

LJM2nc  ertctosure  hit  Inctudei  moldtd  e«»«^  tfitAk^r. 
Inpui  cable,  .  .  .IS  plys  S1.S0  shipping^ 

Fof  IntonnaHon  and  to  order  wriltt: 


THE  METHENY  CORPOftATlON 

204  Sunrise  Drive,  Maiflion.  IN    47250 


♦^Se«  List  of  Ad-^ertfsers  on  page  U4 
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eO  mnkjglhi  T  Optus  3D  mei»r&  Outp«rfOT«tiii[i  al  4-  ^^ 

OfMon  avm4attm  rtoAr  retrofrt  lut&  fcr  r^tTm^t^n^  W^URC 
£xir%  Htsighi.  26  tyJ  B  mmmw  Duvmg 

m  inost 


dlcxib4«-HA-     TvPes.     but    tfie    pet^ntt^    "tWfViBiOf^ 

plrmmnQ  tmctian  aflows  tt^  radiatcir  to  mimaun  uribndbBn 
by  tft^tjt^Kyrs.  for  rngjcimurrt  strongth  m  hifj|t%  ^mndt  No 

Qmrrwjia    rrifltch    tar   complme   DC     ^^sumSin^   and 


i  *        McKteF  2MC::V'5    Super- TrDintaior*'* -Snino 
A^^^  dijuqnc^d  foatur&s  ss  the  biisic  2MCV  but  ft 


full      vvflv$l«ngtl-i      taWer      with      ttbditiannl 
Trombone  "  pftasing  6e(-Tit3n  tof  iBdd«t<pnol 
^"\/Y^^     gem  Height:  15.75  WA  8  rrwtfifB 


L 


m  BUTTERNUT  AIMTENNAS  uaa  Btalnlns  ftlMl 
hardware  anei  Are  gu^rgnieed  ior a  full  yoar  For  funtior 
intormniHsn  on  these  and  other  BUTTERNUT  products 
wrttB  tor  ouf  t^REE  CATAtOGl 

BUTTERNUT 

ELECTRONICS 

405  E.  Msritet  St  Lockharl,  TX  78644 
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Ap  1J4DII  ■  this  5/8X  +  5/8il  collineaf 
base  staNoh  vBrtiCal  lor  2  meters 
delivers  stgnificant  ^am  over  a 
groundplane  8yill  m  (igtitmng/static 
arrestor    Rugged  con^lruction  SuHable 

for  marine  applicalions,  tCM3. 

APP-t434Dill  .  UHF  disc  radrafs  ex- 
tend  gain  pertofmance  to  430-440 
MHz. 


KLMI 


Electronics  Inc 


See  your  KLM  Dealer 
Of  write  for  out 
corripiete  catalog 
PO   8oK  8t6 
Morgan  Hilj. 
Caiifomia  34035 
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4-      H«VB  You  Ev*r  Usad  4- 

4-                 8«««lli«eBT  4- 

4^         Let  thtt  R««hf  Indsr  4- 

>                      Berlaa  4> 

■4>                                  FROM:  -^ 

4-      .^^^1  4^ 
.^H^fl^l      Computear 

'4-  VQ^^HB  Applleafelons  ^^ 

^           Make  Ife  Eeey  For  ^ 

4.                           You  ^ 

^       Pathfinder  II  ^ 

4      A  Batellfcta  TraekkiiB  Pttckng*  4 

^             For  The  Applft  II  Plut*  ^ 


Has  a  warid  AND  a  US  map  and  can 
print  BOTH  on  your  Epson  MX* 
printer.  Tracks  In  rial  time  w/o 
a  ciTCk,  SYSTEM  REQUIPEMENTS: 
Apple  It  Rus,  4dK  BAM.  DOS  3.3. 

44444444444 

THESE  EASY  TO  USE  AND  UNDEft^ 
STAND  PACKAGES  ENABLE  YOU  TO: 
(1)  Track  circular  orbil  satellites  in 
real  time  on  a  world  map.  (2)  Prim  all 
tables.  (3)  Rapidly  predict  specitic  or 
all  orbits  between  dates  yoy  select.  {4) 
Rapidly  computa  orbital  characteristics. 
(5)  Maintain  a  disk  resident  data  base 
of  sateiiite  reference  data. 

Pathfinder  il  Is  provided  on  a  DOS  3.3 
disk  and  Pathlinder  ill  is  on  a  TRSDOS 
1.3  disk.  Both  have  a  comprehensive 
users  manual , 

44444-444444 

Pathfinder  III 

A  Satflllita  Traeking  Packaga 
For  THa  TlU  80  Mod  III  • 


^^ 


Paltttinder  Ml  can  (rack  TWO  satellites 
Simultaneousiyl!  SYSTEM  REQUIRE- 
MENTS: TRS  80  MOD  III.  48K  RAM, 
TRSDOS  1 .3. 

4444-4444444 

Each  packigt  It  only     ^322 

$49.95 

Please  add  $2.00  (or  handling  (In 
California  add  $3.00  tor  sales  tax). 

Send  Check  or  Money  Order  To: 

COMPUTER  APPLICATIONS 

629  Arbor  Ave.,  Ventura.  CA  93003 
or  Call  (605)  644-3337 
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COMMERCIAL-GRADE 
QUALITY  AT  AMATEUR  PRICES 


EXCLUSIVE  1  YEAR  LIMITED  WARRANTY!  COMP>V?E/ 


PCS-4000 

2'm  FM  Transceiver 


THE  4000  S€ltli$ 


41^ 


PCS-4300  70-cm  FM  Transceiver 
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, 

il  O  El  El 
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PCS-4500  6-m  FM  Transceiver 
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m 
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O'QiO  C0 


PCS-4800  tO-m  FM  Transcelvef 


COMING  SOON 
PCS'4200 1 1 4-m  FM  Transceiver 


PCS-300 
2m  Handheld 

FM  Transceiver 
142-149-995  MHz 


•  WfOE  FREQUENCY  COVERAGE:  PCS^OOO 
covers  1 42.000-149.995  MHz  In  seleclabJe  steps 
of  5  or  10  kHz,  PCS'4200  covers  220-000-224 ,995 
MHz  in  seiectable  steps  of  5  or  20  kHz.  PCS~4300 
covers  440.000-449.995  MHz  jn  selectable  steps 
of  5  or  25  kH2.  PCS^SOO  covers  50.000^53.995 
MHz  in  selectable  steps  of  5  or  1 0  kHz.  PCS-4800 
covers  28,000-29.990  MHz  in  selecfabte  steps  of 
10  or  20  kHz. 

-  CAP/MARS  BUILT  IN:  PCS-4 000  includes  cover- 
age of  CAP  and  MARS  frequencies. 

^  TINY  SIZE:  Only  2"H  x  5.5"W  x  6.8"D,  COMPARE! 

•  MICROCOMPUTER  CONTROL;  At  the  forefront 
of  technology  f 

•  UP  TO  8  NONSTANDARD  SPLITS:  Ultimate  ver- 
satility. COMPARE! 

•  ie-CHANNEL  MEMORY  IN  TWO  8-CHANNEL 

BANKS:  Retains  frequency  and  standard  simplex 
or  plus/minus  offsets.  Standard  offsets  are  600  kHz 
for  PCS-40O0, 1 .6  MHz  for  PCS-4200.  5  MHz  for 
PCS-4300. 1  MHz  for  PCS-4500,  and  1 00  KHz  for 
PCS-4800. 

-  DUAL  MEMORY  SCAN:  Scan  memory  banks 
either  separately  or  together.  COMPARE! 

•  TWO  RANGES  OF  PROGRAMMABLE  BAND 
SCANNING:  Lirnits  are  quickly  reset.  Scan  the  two 
segments  ejther separately  or  together,  COMPARE ! 

•  FREE  AND  VACANT  SCAN  MODES:  Free  scan- 
nir^  stops  5  seconds  on  a  busy  channel ;  auto* 
resume  can  be  overridden  jf  desired,  \^cant 
scanning  stops  on  unoccupied  frequencies. 

■  DISCRIMINATOR  SCAN  CENTERING (AZDEN 
EXCLUSIVE  PATENT):  Always  slops  on  frequency. 

•  TWO  PRtORfTY  MEMORIES:  Either  may  be 
instantly  recalled  at  any  time,  COMPARE! 

-  NICAO  MEMORY  BACKUP:  Never  lose  the  pro- 
grammed channels' 

-  FREQUENCY  REVERSE:  The  touch  of  a  single 
button  inverts  the  transmit  and  receive  frequencies. 


no  matter  what  the  offseL 

•  ILLUMINATED  KEYBOARD  WITH  ACQUfSfTION 
TONE;  Unparalleled  ease  of  operation. 

•  BRIGHT  GREEN  LED  FREQUENCY  DISPLAY; 

Easily  visible,  even  in  direct  sunlight. 

•  DIGITAL  S'RF  METER:  Shows  incoming  signal 
strength  and  relative  power  output. 

•BUSY-CHANNEL  AND  TRANSMIT  INDICATORS: 

Bright  LEDs  show  when  a  channel  is  busy  and 
when  you  are  transmitting. 

•  FULL  16-KEY  TOUCHTONE^  PAD:  Keyboard 
functions  as  autopatch  when  transmitting  {except 
in  PCS-4800), 

-  PL  TONE:  Optional  PL  tone  unit  allows  access  to 
private-line  repeaters.  Deviation  and  tone  frequency 
are  fully  adjustable. 

•  TRUE  FM:  Not  phase  modulation.  Unsurpassed 
intelligibility  and  audio  fidelity. 

•  HIGH/LOW  POWER  OUTPUT:  25  or  5  watts 
selectable  in  PCS-4000: 1 0  or  1  watt  selectable  in 
PCS-4200.  PCS-4300.  PCS'4500,  and  PCS-4800. 
Transmitter  power  is  fully  adju stable . 

•  SUPERIOR  RECEIVER:  Sensitivity  is  0-2  uVor 
better  for  20'dB  quieting.  Circuits  are  designed  and 
manufactured  to  rigorous  specifications  for  excep* 
lional  performance,  second  to  none.  COMPARE] 

•  REMOTE-CONTROL  MICROPHONE:  Memory 
A*1  call,  up  down  manual  scan,  and  memory 
address  functions  may  be  performed  wiltiout 
touching  the  front  panel!  DDMf^RE! 

•  OTHER  FEATURES:  Dyrramic microphone,  rugged 
built-rn  speaker,  nrobile  mounting  bracket,  remote 
speaker  jacic,  and  all  cords,  plugs,  fuses,  and 
hardware  are  included. 

•  ACCESSORIES:  CS'7R  7-amp3C  power  supply, 
CS-4.5R  4.5-amp  ac  power  supply,  CS-AS  remote 
speaker  and  Communications  Specialists  SS-32 
PL  tone  rnodule. 

'  ONE  YEAR  LIMFTED  WARRANTY! 


XGLUSIVE  DISTRIBUTOR  DEALER  INQUIRIES  INVITED 

AMATEUR- WHOLESALE  ELECTRONICS  TOLL  FREE  .aOO-327-3 102 

88 1 7  S  W  1 29ftv  Terrace.  Mrarni .  Florida  33 1 76  Telephone  1305/  233-3631  Telen  80-3356 


lANUFACTURER 


JPC  AZDEN 


JAPAN  PIEZO  CO,,  LTD.      ^s 

M  2- 1 7  Kamirenjaku  Milaikd.  Tokyo^  1 8 1  Japan 


TeteK  781  2822452 


The  State  of  the  Art  Simplex  Interconnect 

Communications  Electronics  Specialties  introduces  ttieCES  510SA 
"'Smart ^'  Simptex  Autopatch,  with  many  important  new  features  never 
availiJbfe  before:   •  Three  digit  contra!  codes  wtth  user  programnimg. 
•  A  sophisticated  toll  restrict  provides  positive  long  distance  lock  out. 
*  Time-out  and  COR  activity  timers  with  warning  beeps  and  digital  pro- 
gramming. •  Rotary  or  DTMF  dialing.  •  Phone  line  m  use  detector  prevents 
interrupting  a  call  in  progress,  and  sends  unique  CW  sequence.   •  Phone  ring 
detection  logicenables  unique  CW  sequence.  •  Digital  programmingof  the  sample 
rate  and  width,  and  noise  gate  sensitivity  control,  for  easy  interfacing  with  most  radios. 
Simple  and  direct  connections  to  radio. 

Options  available:  •  Smart  CW  identifier  with  unique  CW  messages  for  each  patch  function. 
•  FCC  type  accepted  phone  line  coupler.  •  Special  tone  squelch  kit  to  operate  patch  through 
repeaters. 


CEB 


laan 


01S- 


TPtl 


\-'-   .\.H 


10SA 


The  510SA  -  the  newest  advance  in  interconnect  technology,  from  the  innovators  at: 

Communications  Electronics  Specialties,  inc. 

Post  Office  Box  507  •  Winter  Park,  Florida  32790 

(305)  645-0474  •  Toll-free  (for  orders  only);  (800)  327-9956     >^^^2 


OUR  IS 


^k  dn\x  woea,  printer  me^a^^tioii, 
lineitiory  l<^s  a^d  4sinag«  due  ti> 
lightittng  or  AC  pow^r  lint 
disturb  ano^a. 

Coittiwf iSal  Graile  Isolktors 

IS^)-I.  3  iM^lat^d  Sockets   ; 

IS<>2    2  fm  I  ated  Socket  Ban^>  6  %cket^ 

InduBtrial  Grade  IsolaiorB 

lSf>^     S  Double  Itolated  Sock^ 
mhii    2 iJo*ible  iWatdl %iiks,  6 Sq^kft 

LaboratcHty  Grade  Isolatot^ 

IS018    2  Quad li^obied  Batiks^  6  Soi;Jk^ii 

C«'«tu I  B nj^k;«fr^  ^tiy  fiitRie \  ( Add-€B) 
K^^mote  Switeli,  any  mt>dei  (^^HS^ 


200,9. 

AM  mot) 


l^Mm  Electronic  Speclalistsv  Inc . 

1 7 1  ScHith  Malfi  Street.  Sox  389,  Natl<^^  Me^saohusetts  D1 760 

Tou  Fm©0fderi«|©sKi^bo-22i*4^i 
Mastef<Jar^v  VISA.  Am^rieefifexpf^s^ 


SION 

M 

WE  WILL  NOT  BE  UNDERSOLD!! 

Complete  Systems,  Antennas, 
Receivers,  LNA's  &  Accessories 
CALL  US  TODAY!         -320 

812-238-1456 


hoosier 
electronics 


j^l8 


Nation's  Largest  Total  Communications  Distributor" 
P.O.  BOX  3300  •  TERRE  HAUTE,  INDIANA  47803 
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TEACHER. 
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IT'S  A  KEYER. 
IT'S  HERE  AT  LAST! 
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CODE  TEACHER 


Fun  to 

Perfect  for  Code  Classes 

Great  Club  Project 

A  Must  for  "Novices 
and  Technicians** 

Watch  for  upcoming  articles  and  reviews  in  Radio 
ilectronics'  special  projects  *7,  Ham  Radio,  "73" 
and  CQ. 
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Finally,  the  affordable  alternative  to  those  high  priced 
code  teachers  and  keyers  . . .  and  the  cassettes  that 
never  seem  to  work. 

If  you're  a  Ham  to  be,  want  to  up-grade,  or  just  need  a 
good  keyer,  then  the  Morse  Code  Teacher®  is  for  you. 

Based  on  the  CPPl  single  chip  micro-computer,  this 
powerful  little  board  will  get  your  code  speed  where  you 
want  it,  fasti 

•  Easy  to  use 

•  Contains  15  programmed  tables 

•  Adjustable  speed  from  2wpm  to  over  40wpm 

•  Doubles  as  electronic  keyer  (iambic  type) 

•  No  more  searching  for  a  particular  practice  group 

•  No  more  stopping  and  rewinding 

•  Based  on  8  bit  micro<omputer  (CPPl) 


Complete  Kit  —  Morse  Code  Teacher® 

Complete  Kit  —  Morse  Code  Teacher® 
with  board, wired  and  tested 


*»••!* 


V       »      «       * 


$4995 


To  order  your  Morse  tode  Teacher®  send  us  your 
name,  address,  and  check  or  money  order  to 
Greenbrier  /viarketing  International,  Inc., 
509  So.  48th  St.,  Suite  1 05,  Tempe.  AZ  8528 1 


ATTENTIOIN!  Dealers  and  Club  Directors. 
Call  toll  free  for  quantity  pricing  information 
1-800-62 1-9740 
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YtSA 


VISA^  and  MASTERCARD"  orders  accepted.    {(^^ 


ll 
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GREENBRIER 

Greenbrier  Marketing  Intematkjnal,  Inc. 

509  So.  48th  St..  Suite  105.  Tempe,  A2  85281 
Telex  6835022  GMITP— 602/966-0511 
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/.  D.  Binder  K&7NW 
FO  Box  5412 
Cairns,  QueGnstand 
AustraUa  4370 


Running  Scared  at  Spratly 

Only  steel  nerves  and  luck  stood  between 
the  1979  DXpedition  and  disaster. 


Ed.  Note;  In  iate  April,  a  yacht  carrying  four  German  hams  on  a  DXpedition  to  the  Spratly  Island  area  was  fired  on  by  Vietnamese  forces. 
Deithelm  Mueller  0J4E[  and  G^ro  Band  DJ3NG  perished  following  that  attack,  which  occurred  about  350  miles  south  of  Viatnam  in  an  area 
claimed  by  both  Vietnam  and  China.  The  rest  of  the  party  was  later  rescued  by  a  freighter. 


The  foflowing  is  from 
the  log  of  the  sailing 
yacht  Banyandah,  South 
China  Sea,  Saturday,  March 
31, 1 979, 

0600. 

Dawn  is  breaking  on  this, 
our  third  day  at  sea  since  de- 
parting Brunei,  North  Bor- 
neo.  On  the  far  western  hori- 
zon, ao  expanding  band  of 


changing  pastels  is  rising. 
The  sea  and  sky  are  becom- 
ing distinct 

The  sky  brightens  further, 
highlighting  the  pear!-grey 
ciouds  with  crowns  of  liquid 
gold,  and  a  charge  of  excite- 
ment runs  through  all  on 
board.  Silhouetted  against 
this  display  of  nature's  beau- 
ty,   my   six   passengers   are 


Map  of  the  South  China  Sea  area,  with  the  Spratly  Islands 
circled. 

20     73  Magazine  •  August,  1983 


scanning  the  horizon  for  the 
first  hint  of  our  mysterious 
destination.  Their  chatter 
sounds  like  a  flock  of  birds 
greeting  a  new  and  lovely 
day. 

Ahead,  somewhere,  lies 
Amboyna  Cay  of  the  Sprat- 
ly Islands.  According  to  the 
pilot  book,  we  should  find 
only  a  50-yard  circle  of  sand 
surrounded  by  a  bit  of  fring- 
ing reef.  But  recent  hostile 


military  activity  in  this  area 
may  have  changed  all  of 
that 

0700: 

According  to  my  calcula- 
tions, we  should  be  very 
close.  I  shall  climb  to  the 
masthead  lookout  for  a 
look  around; 

0775.^ 

A  tiny  irregularity  breaks 
the  otherwise  barren  hori- 
zon, and  pointing  to  it  1  yeil 


Annboyna  Cay,  showing  the  miHtary  camp. 


Viabry!  Wharf  side  Brunei,  after  1S1DX 


down,  ''Land,  ho!'  A  cheer 
rises  up  from  the  deck,  and 
happy,  excited  faces  turn  to 
follow  the  direction  of  my 

outstretched  arm. 

Since  nothing  can  be 
seen  from  deck  level,  a  bar- 
rage of  questions  assaults 
me  as  1  climb  down  the 
50-foot  mast.  "How  big  is 
it?"  'Ms  it  sandr'  "Any 
trees?''  ''Did  you  see  any 
buildings?" 

"Hold  on,  you  guys.  It 
was  just  a  tiny  blip.  In  a 
half-hour  it  will  pop  up  out 
of  the  ocean  as  if  by 
magic/' 

0745: 

Through  binoculars,  a  cres- 
cent of  yellowish  sand  is 
just  visible,  rising  out  of  the 
sea  as  we  ride  up  the  swell, 
disappearing  as  we  slide 
down-  Everybody  wants  a 
fook  through  the  glasses, 
but  Harry  Mead  VK2BJU 
the  team  leader,  gets  the 
first  chance. 

"Jack,  is  that  a  rock  I  see 

on  the  right-hand  side?"  We 
rise  up  on  a  large  swell  and  I 
see  what  could  be  a  rock,  a 
wreck,  or  almost  anything. 
It's  just  too  small  to  make 
out. 

0800: 

It's  not  a  rock  or  a  wreck  It 
now  looks  like  a  huge  tent— 
like  a  circus  tent,  only  tan  in 
color  Other  objects,  possi- 


bly structures,  are  situated 
about  it.  Vvn  beginning  to 
get  worried.  Who  could  be 
on  our  istand?  The  guys  are 
getting  edgy  also;  Stew 
K4SMX  keeps  talking  about 
a  letter  he  has  which  ex- 
plains that  we  are  a  scientif- 
ic expedition  studying  radio 
propagation.  He  keeps  say- 
ing that  the  letter  is  written 
In  both  Russian  and  Viet- 
namese. That  sounds  as  if  he 
knows  something  I  do  not. 

0810: 

People  are  visible  on  the 
island.  Three  distinct  groups 
are  equally  distributed 
around  that  tiny  mound  of 
sand,  with  a  smaller  group  at 
the  top.  The  ''top"  is  only 
eight  feet  above  sea  level 

0815: 

The  smaller,  centralized 
group  has  begun  signaling 
us  with  semaphore  flags. 
Everyone  turns  to  me,  and 
John  KV4KV  asks  the  obvi- 
ous: "What  are  they  saying?" 

"Look,  I  haven't  a  clue. 
But  I  think  HI  anchor  the 
boat  just  offshore  and  row 
fn  for  a  friendly  chat.  After 
alL  we  don't  even  know  who 
they  are.  Besides,  they  can 
only  tell  us  to  go  away, 
right?" 

My  wife  doesn't  look  so 
sure,  but  the  rest  of  the 
group  nod  or  mumble  com- 
ments   like.    "We've   come 


The  saUtng  yacht  Banyandah. 


this  far;  we  ought  to  give 
It  a  go. 

After  everyone  agrees. 
Stew  beams  his  gracious 
southern  hospitality  smile 
and  says,  "I'll  even  go  in 
with  you/' 

Trouble 

0975; 

We're  running  scared,  pow- 
ering away  from  Amboyna 
Cay  just  as  fast  as  our 
eighty-horsepower  engine 
will  push  us.  And  we're 
searching  the  horizon  in 
every  direction  for  any  in- 
truder, deathly  frightened 
that  we  might  sight  one. 

What  happened  back 
there  was  insane.  I  mean, 
we're  just  ordinary  folk  — 
peaceful  family  men  =- out 
on  an  adventure  We  meant 
them  no  harm,  and  there 
was  definitely  no  reason  for 
them  to  try  to  kilt  us. 

1  guess  things  really  be- 
gan to  happen  once  we 
came  within  a  mile  of  the  is* 
land.  From  that  distance, 
we  could  see  that  the  cay 


was  about  half  the  size  of  a 
football  field  and  that  at 
the  center  were  several 
buildings  of  clapboard  and 
corrugated  iron,  as  well  as 
two  radio  towers.  We  also 
could  see  that  the  perime- 
ter was  reinforced  with  a 
wall  of  sandbags  and  that 
on  this  wall  was  a  sign 
which  read  in  large  white 
letters,  ^'BAOTHEP/^ 

I  began  my  final  ap- 
proach with  one  operator  at 
the  radio,  scanning  the 
bands,  listening  for  a  pos- 
sible contact  with  the  is- 
land. The  other  operators 
were  on  deck,  clustered 
close  together  by  the  center 
cockpit.  Judith  was  at  the 
controls,  and  I  was  at  the 
bow,  searching  for  a  clear 
patch  in  which  to  anchor. 

I  remember  that  it  had 
become  death  I  y  qu  iet  —  I 
heard  only  the  distant 
sounds  of  a  light  wind  upon 
the  sea  and  the  sound  of  my 
heart  beating  in  my  ears 
as  it  pumped  adrenaline 
through  my  body.  Then,  as  I 
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reached  out  for  the  anchor- 
release  mechanism,  an 
abrupt  order  rang  out,  and 
groups  of  green-clad  men 
began  to  scatter. 

Explosions  cut  the  air- 
boom  boom  .  .  .  boom. 
The  physical  impact  of  the 
concussions  slammed  into 
my  body,  and  1  was  involun- 
tarily  flung  to  the  deck,  my 
mind  already  beginning  to 
record  every  intimate  detail 
of  those  hour-^Iong  seconds. 

I  saw  four  puffs  of  grey- 
white  smoke  hanging  in 
mid-air  above  the  cay.  I 
heard  a  shrill  whistle  and 
felt  heat  on  my  cheek.  I  saw 
the  five  operators  throw 
themselves  headlong  into 
the  cockpit,  heedless  of  any 
injury.  As  I  looked  along  the 
deck,  I  saw  the  two  drums 
of  gasoline  nakedly  lashed 
to  the  rail.  For  an  instant, 
my  mind's  eye  imagined  a 
huge  blossoming  orange- 
red  ball  of  death  erupting 
from  them.  Then  I  screamed, 
''Move  it!  Move  it!  Full 
power!" 


Getting  myself  up  on  all 
fours,  I  saw  Judith  at  the 
helm,  kicking  bodies  away 
from  the  controls.  And  then, 
With  her  eyes  sunk  deep  in 
their  sockets  and  her  teeth 
exposed  in  a  grin  of  animal 
fear,  I  watched  her  slam  the 
boat  into  gear  and  push  the 
throttle  to  full  power. 

For  what  seemed  like 
hours,  we  waited,  rigid  and 
unmoving,  our  every  nerve 
straining,  searching  for  the 
slightest  warning  of  a  new 
attack.  But  none  came.  We 
were  lucky. 

Success  At  Last 

1S1DX,  Spratly  Islands 
1979,  is  now  history.  Direct- 
ly after  the  attack,  we  re- 
turned to  Brunei.  Three  ex- 
pedition members  thought 
it  too  dangerous  to  contin- 
ue; secretly,  so  did  I.  But 
Harry,  Stew,  and  Bill  K1MM 
wanted  to  try  again.  A  new 
island  was  chosen,  one 
which  US  government  offi- 
cials assured  us  was  ''safe/' 
That    assurance    reinstated 
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my  confidence,  and  I  ac- 
cepted the  charter.  Later, 
those  assurances  proved 
nothing  more  than  hog- 
wash. 

We  dockied  at  Maura 
port  in  the  ^arly  morning 
hours  of  the  3rd.  We  repro- 
visioned  that  day  and  de- 
parted that  night  Two  and 
a  half  days  later,  on  a  morn- 
ing very  similar  to  the  one 
at  Amboyna,  we  made  land- 
fall. Immediately,  two  un- 
marked ships  closed  in  on 
us  from  opposite  directions. 
One  steamed  directly 
across  our  bow,  only  200 
yards  off.  It  appeared  to  be 
a  phantom  ship— no  f!ag> 
no  markings,  and  no  crew 
visible.  When  it  had  passed, 
we  alteted  our  course,  put 
on  the  power,  and  prayed. 


.gain,  we  were  lucky. 
But  all  of  us  thought  we  had 
just  about  used  up  our 
quota  of  luck.  We  were 
tired  and  fed  up  with  feel- 
ing scared  all  the  time.  We 
decided  to  head  for  home. 


1  set  a  course  for  a  reef 
which  was  charted  as  com- 
pletely submerged,  but 
which  was  near  our  rhumb 
line  and  worth  investigat- 
ing. We  arrived  the  next 
morning,  a  glassy  smooth 
day  with  absolutely  no 
swell  or  wind. 

As  we  circled  the  reef,  I 
watched  from  the  mast- 
head, shaking  my  head  in 
disbelief  as  we  rounded  the 
weather  end.  Our  luck  was 
still  holding,  for  right  on  the 
edge  a  cluster  of  coral 
rocks  had  been  dashed  up 
by  some  long-ago  storm 
and  a  baby  sand  island  was 
torming.  It  was  no  larger 
than  my  deck  area,  but  it 
was  above  water  at  all 
tides. 

This  tiny  scrap  of  sand, 
surrounded  by  miles  of 
open  ocean  and  hostile 
forces,  became  1S1DX,  the 
last  active  amateur  radio 
station  in  the  Spratly 
Islands.! 
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ctnnesio 
AMATEUR  RADtO 

Digital  Microsystems™  Chips  Now  Available 


REPEATER  CONTROL 

•  Complete  repeater  control  incorporaling  ID,  tail  and  timeout  timers, 

audio  generator,  local  control  and  PL  enable  •  Perfect  as  main  con- 
troller or  as  backup  for  your  present  system  •  Master  enable  ioput  for 
non -override  local  controJ  *  Switchable  PL  mput  for  access  security 

•  ID  ^"0.  start-up  can  be  selected  •  1\lon  volatile  ID  memory  •  Selec- 
table timeout  length  •  Automatically  powers  up  and  runs;  ideal  for 
remote  applications  •  Selectable  ID  transmission  rate  •  Adjustable  tail 
tfmer  length  •  Force  ID  input  for  manual  trigger  of  ID  sequence  •  Latched 
COR  tor  ID  holdoft  and  timing  control  •  Two  separate  Morse  outputs 
for  interfacing  to  audio  and/or  logic.  One  is  direct  audio,  the  olher 
can  be  used  as  a  keying  line  •  Crystal  controlled  timers  •  Any  number 
of  sefeclable  messages  can  be  transmitted  using  MCMG  chip  •  Test 
input  for  automatic  transmission  of  CW  test  message  followmg  ID 

Digital  Microsystems^"  SCRC  Chip  $89,95 
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DIGITAL  MICROSYSTEMS 


ASCII  to  MORSE 
CODE  CONVERTER 

•  Turns  any  ASCI  I  terminal  or  computer  into  a  Morse  code  keyboard  • 
When  used  with  a  computer,  reduces  system,  overhead  and  allows 
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any  ASCII  terminal  or  computer  is  transformed  into  a  Morse  code  sys- 
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table. 1-30  wpm  in  1  wpm  increments.  32^90  wpm  in  2  wpm  incre- 
ments •  Master  enable  output  for  compatibility  with  Morse  to  ASCII 
converter  chip  •  Two  separate  Morse  outputs  for  easy  interface  to 
your  transmitter;  one  high  one  low  •  Logically  perfect  Morse  code 
generation  •  110  and  300  baud  •  Automatic  line  feed  insertion  selec- 
fable  by  user  •  Selectable  automatic  echo  back  of  ASCII  characters  • 
Internal  32  byte  type^ahead  buffer  •  Supports  Modem  control  type 
handshaking  with  UARTS  •  Compatible  with  personal  computer  RTTY 
software  packages  •  PARALLEL  ASCII  TO  MOftSE  CODE  CONVERTER 

•  Similar  to  SATOM  chip  but  for  parallel  strobed  ASCII  keyboards 

•  1 6  letter  buffer  for  ID  •  Automatic  test  and  CQ  message  generation 

$34  J5 
$24.95 


Digital  MicrosyslemsT^  SATOM  Chip 
Digital  Microsystems^"  PATOM  Chip 


GENERAL  SPECIFICATIONS 


DTMF  DIGITAL  CONTROL 

•  Provides  digital  rnput  and  output  capability  under  the  control  of  a 
DTMF  decoder  •  Perfect  for  repeater,  remote  base,  and  other  home- 
brew control  applications  *  21  separate  i/o  pins  which  can  be  set 
high  or  low  by  a  tour  digit  custom  sequence.  Each  bit  may  be  checked 
by  entering  a  digit  code.  The  chip  will  respond  with  a  Morse  code  1  or 
0  depending  upon  the  logic  state  •  Direct  interface  with  the  Mostek 
5102  DTMF  decoder  chip  •  Antijamming  mode  automatically  acti- 
vates to^  prevent  tampering  •  Five  second  timer  for  proper  control 
sequencing  and  grouping  •  May  be  purchased  in  two  different  ver- 
sions —  version  ^^A"  tor  12  digit  decoding,  "B"  for  16  digit  decod- 
ing •  Each  chip  is  different  —  the  codes  for  each  chip  are  randomly 
selected  by  computer,  but  custom  codes  are  available  at  extra  cost 

Digital  Microsystems^'^  DCC  Chip  $34.95 


MORSE  CODE  to 
ASCII  CONVERTER 

•  Advanced  adaptive  aigorilhm  conveds  mosi  hand  sent  and  machine 
sent  Morse  code  to  ASCII  *  110  and  300  baud  •  Automatic  line  feed 
insertion  selectable  by  user  •  Automatic  carnage  return  insertion 
selectable  by  user  *  Selectable  number  of  characters  per  line  before 
insertion  of  carriage  return  or  line  feed  {if  setectedj  •  Master  enable 
input  for  comoatibility  with  ASCII  to  Morse  converter  chip  (SATOM) 

•  Two  separate  ASCII  outputs  for  easy  mtertace  to  RS232  or  RS422 
drivers  *  Designed  to  work  with  any  ASCII  compatible  terminal  or 
computer  •  Internal  inverter  may  be  selected  to  invert  incoming 
Morse  waveform  before  decoding 

Digital  Microsyslems^'^  MTOA  Chip  S39.95 

MORSE  CODE  MESSAGE 
GENERATOR 

•  Up  to  6  separate  user  definable  messages  •  Completely  non-volatlle 
memory  •  Will  not  forget  your  messages  when  power  is  shut  off 

•  Supports  manual  cor^tinuous  automatfc.  and  timed  automatic 
modes  •  User  selectable  transmission  rate  •  Individual  messages,  or 
groups  of  messages  may  be  transmitted  •  Can  be  wired  as  a  beacon 
controller,  automatically  repeating  any  selected  messages  •  Can  be 
wired  as  a  repeater/remote  base  ID  controller:  a.  Automatic  repeat  of 
any  selected  messagejs)  at  selectable  intervals:  b  Latched  COft  in- 
put for  trigger  of  ID  mode;  c.  ID  holdoti  mode  selectable  for  repeater 
ID  mode  *  Two  separate  Morse  outputs  available  —  direct  audio  or 
digital  logic  •  Two  message  m-progress  signals  available  —  one 
high,  the  other  low  •  Crystal  controlled  1 ,  5.  6,  7.  8,  9,  and  10  min- 
ute timers,  useful  for  repeater  ID  mode  •  Perfect  companion  to  your 
RTTY.  AT V,  or  SSTV  station 

Digital  Microsystems™  MCMG  Chip  $49.95 


All  circuitry  contained  on  a  single  chip  •  Crystal  contmlled  tor  accuracy  •  Requires  5  volts  DC  •  TTL/CMOS  compatible  I/O  pins  •  Chips  designed 
with  the  experimenter/homebrew  specialist  in  mmd  •  Manual  for  each  chip  available  for  $5  postpaid  •  Deduclible  with  order 
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The  COR  of  a 
Reliable  Repeater 

Carrier-operated  relays  are  the  most-used  circuits  in  any  repeater. 
Use  this  sinnple  design  to  get  maintenance-free  operation. 


fmnk  Kalmus  WA7SPR 
Rf  Power  i^b$,  Inc 
27820^e7lh  SJ 

Makby  (ndtJitfiat  ViflagB 
Woodirtviiie  WA  9m72 

There  are  a  great  number 
of  repeaters  on  the  air  at 
the  present  time,  and  nearly 
all  of  them  require  the  use 
of  a  reliable  Carrier  Operat- 
ed Relay  (CORK 

The  COR  is  the  gadget 
that  switches  on  the  repeat- 


er transmitter  when  the  re- 
ceiver detects  an  incoming 
signal.  It  is  automatic  and 
uses  d  relay  to  switch 
around  some  of  the  circuitry 
in  your  repeater*  making 
possible  remote  control  of 
the  repeater  without  station 
operator  attendance. 

An  average  repeater  will 
trigger  about  25,000  to 
100,000  times  per  year  This 
requires  a  COR  with  very  re- 
liable components  to  ensure 


continuous  operation  over 
many  years  This  particular 
relay.  COR-1.  is  very  simple 
in  construction  and  through- 
out its  design  uses  quality 
parts  readily  available  at 
reasonable  prices. 

The  COR-1  is  constructed 
on  a  standard  plug-in  PC 
card.  Messing  around  with 
ICs  and  timers  on  top  of  a 
remote  mountain  can  be  a 
frustrating  experience,  and 
it  was  to  make  replacement 
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fig.  7.  Schematic  of  the  COR-1. 


easy  [should  it  ever  be  nec- 
essary) that  I  designed  the 
COR-1  on  a  plug-in  card,  as 
well  as  the  matching  access- 
code  and  tone-decoder 
boards.  The  following  circuit 
has  been  on  the  air  in  my 
220-MHz  repeater  for  over 
five  years  now  and  has  never 
given  me  any  problems. 

Description 

The  COR  is  a  control 
module  designed  for  repeat- 
er use.  In  the  presence  of  a 
carrier  the  repeater  receiver 
will  activate  the  COR  caus- 
ing the  relay  to  energize  and 
triggering  a  3~minute  timer 
After  this  time  has  elapsed, 
if  the  received  carrier  has 
been  continuously  present, 
the  COR  circuit  will  open 
the  relay  and  the  repeater 
will  ''time  out"  until  the 
signal  breaks  for  at  least  200 
ms.  A  delay  that  can  be  set 
from  .1  to  4  seconds  wilt 
hold  the  relay  in  operation 
whenever  the  carrier  shuts 
down  ("squelch-tail  timer"). 

The  ID  input  does  the  fol- 
lowing: (a)  switches  the  relay 
on  when  activated,  [b)  al- 
lows for  normal  COR  input 
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operation  when  opened, 
and  (c)  disables  the  circuit 
when  shorted  to  ground. 

Theory  of  Operation 

With  the  ID  input  open,  a 
positive  voltage  greater 
than  .8  volts  applied  to  the 
COR  input  will  change  the 
status  of  the  comparator's 
outputs  2  and  13,  Transistor 
Q1  opens  and  C3  starts 
charging  through  R8  for  the 
3-minute  timing.  Compar- 
ator output  pin  1  will  drive 
Q2  and  the  relay.  Each  time 
the  COR  input  goes  below  6 
volts  Ql  will  turn  on,  dis- 
charging C3  and  resetting 
the  3-minute  timer  also,  C2 
will  discharge  through  R6, 
holding  the  relay  in 
operation. 

The  ID  input  has  been  de- 
signed to  be  driven  by  any 
voltage  above  1.2  volts,  and 
when  in  the  standby  posi- 
tion  should  be  left  open.  An 
internal  bias  circuit  (D2,  R3) 
fixes  the  potential  at  pins  5 
and  11  close  to  IS  volts  An 
open  collector  PNP  transis- 
tor IS  the  appropriate  way  to 
attack  the  ID  input.  Any 
togic  or  analog  input  will  do 
if  an  isolating  diode  fs  in- 
serted in  series  (cathode  lo 
ID  input).  If  shorted  to 
ground,  the  ID  input  wilt  dis- 
able the  circuit. 

For  proper  circuit  opera- 
tion, the  inputs  should  not  be 
driven  above  the  power  sup- 
ply  level;  they  can  withstand 
up  to  30  volts  without  any 
damage.  Negative  voltages 
at  the  inputs  must  be  avoid- 
ed if  greater  than  300  mV 
below  ground  level. 

R1  and  CI  are  assigned  to 
establish  the  input  imped- 
ance and  filter  squelch 
pulses  coming  from  the  re* 
peater  Their  values  can  be 
adapted  to  other  require- 
ments. The  circuit  will  oper- 
ate from  9  to  16  volts. 

Testing 

Apply  12  volts  to  the 
COR  With  all  inputs  open 
the  output  relay  will  be  off. 
Using  a  jumper,  put  12  volts 
in  the  COR  input.  The  relay 
will  operate  immediately. 
By  taking  the  12  volts  out 


Fm,  2,  PC  board 


|'P'Hil"^-RTr^y 


^ 


the  relay  will  hold  for  a  few 
moments  before  it  goes  off 
[set  this  time  by  rotating  R6). 

To  check  the  main  timer, 
hold  a  lOk-Ohm  resistor  in 
parallel  with  R8  while  acti- 
vating the  COR  input  with 
12  volts  After  a  few  seconds 
the  relay  will  kick  off.  That 
means  the  timing  circuit  is 
operating  normally. 

Ground  the  ID  input  with 
a  jumper  The  relay  will  not 
operate  whatever  the  COR 
input  condition  is.  Remove 
the  ground  and  apply  12 
volts  to  the  ID  input-  The 
relay  will  operate  and  the 
circuit  will  perform  just  as 
with  the  COR  input 

I  am  sure  that  with  one 
possible  exception,  the 
relay,  you  can  find  most 
parts  for  this  project  in  your 
junk  box,  It  should  take  only 
a  few  minutes  to  put  the 
COR    together    once    you 


Fig.  3.  Pans  placement 


have  the  PC  board  finished. 
A  direct-contact  PC  print  of 
the  1:1  positive  takes  only  a 
few  minutes  to  make.  Good 
luck! 

If  you  have  any  problems 
with    the    construction    or 


parts  availability,  you  can 
buy  the  entire  COR-1  board, 
fully  tested  and  assembled, 
from  me  for  $23.00 
postpaid  Please  address  me 
at  7016  NE  138th,  Kirkland 
WA  98033  ■ 


Parts  Ust 

R7 

Resrstor,  V*  W,  5%  carbon,  10  Ohms 

R11 

Resistor,  V*  W.  5%  carbon,  470  Ohms 

R5,  R1 2 

Resistor,  V*  W.  5%  carbon,  4Jk  Ohms 

R1,  R9,  R2 

Resistor,  Va  W.  5%  carbon,  10k  Ohms 

R4,  R10,  R3 

Resistor.  V*  W,  5%  carbon,  100k  Ohms 

R8 

Resistor,  %  W.  5%  carbon,  1  megohm            i 

R6 

Potentiometer^  1  megohm 

C1.C2 

Capacitor,  elect roty tic,  1  uF,  35  V 

C3 

Capacitor,  electrolytic,  220  uF,  16  V 

01,02 

Diode,  switching  (1N9U) 

03 

Diode,  zener,  6.1  V,  400  mW,  5% 

04 

Diode,  rectifier,  1  Amp,  100  V  (1N4002) 

Q1 

Transistor,  2N2905A  or  2N4402 

Q2 

Transistor,  2N2270  or  2N4400 

U1 

Integrated  circuit  (LM339N) 

K1 

Relay,  12  V  (NC2D'JP-DC12V) 

Printed  circuit  board 

I 
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wmam  B.  lones  KD7S 
t05T  Sierra  Avenue 
Chvfs  CA  9J672 


Precision  Speed  Control 
for  the  Billboard  Keyer 

Get  more  for  your  money  by  adding  this  circuit 

to  last  month's  project 


Sooner  or  later,  every  CW 
operator  tries  to  deter- 
mine just  how  fast  he  or  she 
can  send  or  receive  Morse 
code.  For  those  reaching  for 
a  higher  class  of  license,  the 
need  to  know  is  far  more 
significant  than  somebody 
trying  to  win  a  lie-swapping 
contest  at  the  local  club 
meeting.  Recent  issues  of 
various  ham  magazines 
have  shown  different  ap- 
proaches to  solving  the  prob- 
lem in  a  state-of-the-art 
manner. ^^^  My  contribu- 
tion in  this  direction 
(reference  1)  generated  a 


considerable  amount  of 
mall  from  readers  in- 
terested in  duplicating  the 
device  or  adapting  the  idea 
to  their  own  needs  As 
stated  in  that  article,  the 
design  was  interfaced  with 
a  home-brew  keyboard 
keyer  which  resulted  in  a 
very  accurate  method  of 
determining  code  speed. 

A  second-generation 
CMOS  keyboard  keyer  I 
designed*  did  not  lend  itself 
well  to  an  LED  readout  cir- 
cuit due  to  the  heavy  cur- 
rent demands  of  TTL  in- 
tegrated circuits  and  the 


seven-segment  displays,  A 
low-current  CMOS  design 
with  liquid  crystal  display 
was  contemplated  but 
discarded  as  too  costly. 
Months  of  frustration  end- 
ed when  the  diagram  of  a 
tow-frequency  synthesizer 
was  discovered  in  the 
CMOS  Cookbook  by  Don 
Lancaster  It  featured  a  low- 
cost,  integrated  circuit 
phase-locked  loop  and  ap- 
peared promising.  A  proto- 
type was  quickly  con- 
structed and  proved  to  be 
ideal  in  this  application. 
That  which  follows  is  a 
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Fig.  1  Schematic  diagram  of  the  syrytbesized  clock  for  the  Biliboard  keyboard  keyer. 
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description  of  the  basic  the- 
ory, construction,  and  oper- 
ation of  such  a  synthesizer 
and  its  application  to  my 
latest  keyboard  keyer. 

What's  Involved 

Code  speed  in  an  elec* 
tronic  keyboard  keyer  such 
as  the  "Billboard''  can  be 

determined  from  the  fol- 
lowing formula:  clock 
speed  (Hz)  X  2.4  =  speed 
(wpm).  Solving  for  a  code 
speed  of  one  wpm  gives  us 
the  figure  of  0.41666  Hz. 
This  frequency  is  the  basis 
for  all  frequencies  generat- 
ed in  the  synthesized  clock. 

The  actual  theory  of 
phase-Jocked  loops  and  fre- 
quency synthesizers  using 
these  devices  is  well 
beyond  the  scope  of  this  ar- 
ticle. Numerous  papers  on 
the  subject  have  been 
published  and  the  reader  is 
encouraged  to  consult  one 
of  these  if  he  or  she  feels 
the  need  for  additional 
background.  An  excellent 
source  of  information  on  a 
very  basic  level  is,  again, 
the  CMOS  Cookbook.  In 
fact  the  majority  of  the  cir- 
cuitry presented  here  came 
directly  from  that  book. 

The  function  of  the  PLL 
circuitry  in  the  synthesized 

clock  is  to  multiply  the  ref- 
erence frequency  by  any 
number  between  one  and 


ninty-nine  as  dialed  up  by 
the  thumbwheel  switches. 
The  end  result  is  the  proper 
frequency  necessary  to  gen- 
erate  any  code  speed  fronn 
one  to  ninty-nine  wpm. 

A  brief  look  at  the 
schematic  clearly  indicates 
the  simplicity  of  the  circuit. 
Integrated  circuit  Ul  is  a 
unique  and  very  versatile 
chip.  It  consists  of  a 
fourteen-stage  binary  ripple 
counter  in  addition  to  a  pair 
of  uncommitted  gates.  This 
IC  and  its  associated  com- 
ponents form  the  timebase 
which  generates  the  refer- 
ence frequency.  The  resis- 
tors and  silver  mica  capaci- 
tor Connected  to  pins  9,  10, 
and  11  along  with  the  two 
previously  mentioned  gates 
form  a  digital  relaxation 
oscillator.  The  lOk-Ohm 
potentiometer  is  a  minia- 
ture ten-turn  device  and  is 
used  to  adjust  the  oscil- 
lator frequency  to  exactly 
4,266.6  Hz.  The  oscillator 
frequency  is  fed  internaliy 
to  the  counter  stages  pf  Ul 
and  is  available  at  pin  fif- 
teen divided  by  1,024,  The 
resultant  frequency  is  a 
4.1666  Hz  square  wave 
which  is  fed  to  the  input  of 
the  phase-focked  loop  chip, 
U2.  Sharp-eyed  readers  will 
note  that  the  decimal  point 
has  been  moved  one  place 
to  the  right  thus  corre- 
sponding to  a  clock  speed 
necessary  to  produce  code 
at  ten  words  per  minute. 
This  is  the  actual  timebase 
used,  but  a  later  stage  will 
divide  the  output  by  ten  for 
reasons  which  will  be  ex- 
plained shortly. 

A  6.1-volt  zener  diode 
and  I.OOO-Ohm  resistor  pro- 
vide the  necessary  voltage 
regulation  for  the  timebase 
oscillator  to  ensure  both 
long-  and  short-term  fre- 
quency stability.  Likewise, 
a  silver  mica  capacitor 
is  specified  in  the  timing 
circuit. 

Integrated  circuits  U2, 
U3,  and  U4  perform  the 
function  of  multiplying  the 
reference  frequency  by  the 


numbers  indicated  on  the 
thumbwheel  switches. 
Thus,  if  these  switches  are 
set  to  35  as  shown  on  the 
schematic,  the  output  fre- 
quency from  the  voltage 
controlled  oscillator  (pin  4 
of  U2)  will  be  4.1666  Hz  x 
35  =  145,831  Hz.  Referring 
back  to  the  formula  for  de- 
termining code  speed,  we 
find  that  145.831  X  2.4  = 
350  wpm,  A  little  fast  for 
most  of  us,  perhaps,  but 
remember,  we  are  going 
to  divide  this  by  ten  short- 
ly, which  gets  us  back  to 
35  wpm. 

If  all  this  seems  a  bit  con- 
fusing, the  reader  is  invited 
to  plug  in  the  numbers 
which  correspond  to  other 
code  speeds  to  gain  famil- 
iarity with  the  arithmetic  irn 
volved.  Work  the  formulas 
backwards  a  time  or  two 
and  everything  will  fall  in- 
to place. 

This  brings  us  to  integrat- 
ed circuit  U5,  a  CMOS  ver- 
sion of  the  ever-popular 
7490  decade  counter.  The 
chip  actually  consists  of  a 
divide-by-five  and  a  divide- 
by-two  counter  which, 
when  cascaded,  gives  us 
the  desired  divide-by-ten 
function.  It  may  appear 
unusual  that  the  reference 
frequency  was  purposely 
chosen  to  be  ten  times  the 
desired  output  and  then  di- 
vided later.  It  al[  comes 
clear,  however,  when  one 
considers  the  needs  of  the 
actual  keyer. 

The  original  clock  circuit 
in  the  Billboard  is  keyed. 
That  is,  it  is  only  running 
during  character  genera- 
tion. This  is  typical  of  most 
keyers  and  keyboards.  For 
reasons  beyond  the  scope 
of  this  paper,  the  synthe- 
sized clock  must  run  con- 
tinuously. It  would,  of 
course,  be  a  simple  matter 
to  gate  the  output  of  the 
synthesizer  on  and  off,  but 
this  would  lead  to  intolera- 
ble and  unpredictable  time 
delays  between  a  key- 
pressed  command  and  ac- 
tual character  generation. 
By  presetting  U5  to  zero 
(bringing  pins  two  and  three 


high)  and  holding  it  there, 
the  output  (pin  twelve)  is  in- 
hibited even  though  a  string 
of  clock  pulses  is  present  at 
the  input.  However,  when 
the  zero-reset  line  is 
brought  low,  the  output  is 
no  longer  inhibited  and  a 
string  of  perfectly  sym- 
metrical square  waves  at 
one-tenth  the  input  fre- 
quency is  presented  to  the 
keyboard  circuitry.  The 
delay  between  a  key- 
pressed  command  and 
character  generation  is  now 
insignificant,  even  at  low 
speeds.  At  speeds  in  excess 
of  ten  words  per  minute,  it 

is  virtually  identical  to  the 
keyed  clock. 

Only  two  connections 
need  be  made  to  the  actual 
keyboard  circuitry  itself. 
Pin  twelve  of  the  74C90  is 
connected  in  place  of  pin 
four  (Q2A  on  the  keyboard 
schematic)  and  pins  two 
and  three,  the  control  lines, 
are  connected  to  pin  eight 
of  Q3A,  the  CD4013  dual-D 
flip-flop. 

Power  for  the  synthesizer 
is  taken  from  the  same  sup- 
ply used  to  activate  the 
keyboard.  Current  drain  is 
in  the  vicinity  of  one  to  two 
milliamperes. 


Construction 

Once  again,  perfboard 
and  point-to-point  wiring 
were  used  to  construct  the 
unit.  Miniature  flea  clips 
provide  a  convenient  means 
of  neatly  terminating  the 
wires  which  go  off  the 
board. 

After  the  circuit  was  op- 
erating properly  and  cal- 
ibrated, I  coated  both  sides 
of  the  board  with  clear 
acrylic  spray  to  prevent 
movement  of  the  wires  and 
provide  a  degree  of  protec- 
tion from  dirt  and  moisture. 
The  synthesizer  board  was 
mounted  with  aluminum 
spacers  and  6-32  hardware. 

Calibration 

Setting  the  timebase 
oscillator  to  precisely 
4,266.6  Hz  is  most  easily  ac- 
complished with  the  aid  of 
a  frequency  counter.  Initial- 


ly, I  attempted  to  measure 
the  oscillator  frequency 
directly  at  pin  nine  of  Ul.  I 
found  that  the  introduction 
of  the  frequency  counter 
and  probe  to  this  sensitive 
part  of  the  circuit  caused 
the  frequency  to  be  pulled 
considerably.  Instead,  the 
thumbwheel  switches  were 
set  to  ninety-six  wpm  and 
the  ten-turn  calibration 
potentiometer  was  ad- 
justed to  show  a  frequency 
of  exactly  400  Hz  at  pin  one 
of  the  74C90.  If  the  builder 
does  not  have  access  to  a 
counter,  some  other 
method  of  adjustment  will 
have  to  be  devised.  Perhaps 
comparison  of  the  syn- 
thesized signal  to  an  ac- 
curately calibrated  audio 
oscillator  could  do  the  job. 

The  long-term  stability  of 
the  timebase  and  resultant 
accuracy  of  the  synthesizer 
is  nothing  short  of  amazing. 
A  calibration  check  was 
made  six  months  after  the 
initial  adjustment  and  no 
change  was  necessary.  Fre- 
quent on-the-air  com- 
parisons  with  others  using 
sophisticated,  microproces- 
sor-controlled keyboards 
with  programmable  speed 
controls  confirm  the  ac- 
curacy of  this  system. 

Considering  the  minimal 
investment  in  both  parts 
and  labor  involved,  there  is 
no  longer  a  valid  reason  to 
have  to  guess  at  your  code 
speed.  Although  no  specific 
information  is  available, 
this  design  should  be  easily 
adaptable  to  other  key- 
boards and  regular  keyers.  1 
would  be  interested  in  hear- 
ing from  others  who  have 
built  this  device  and  will 
respond  to  those  who  in- 
clude an  SASE.B 
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Software  Available  for  Six  Computers 


0 


The  versatility  of  the  personal  com- 
puter gives  you  a  whole  new  world 
witn the  Kantronics  interface"  and 
Hamsoft"*  or  Hamtext".  The  Inter- 
face" connects  to  any  of  six  popular 
computers  with  Hamsoft"  or  Ham- 
text"  giving  you  the  ability  to  send 
and  receive  CW/RTTY/ASCII.  An  active 
filter  and  ten  segment  led  bargraph 
make  tuning  fast  and  easy.  Alt  pro- 
grams, except  Apple,  are  on  program 
boards  that  plug  directly  into  the 
computer. 

Hamsoft"'  Features 

Split  Screen  Display 

1026  Character  Type  Ahead  Buffer 

10  Message  Ports -2 55  Characters  each 

Status  Display 

CW-ID  from  Keyboard 

Centronics  Type  Printer  compatlbitity 

CW  send/receive  5-99  WPM 

RTTY  send/receive  60,  67.  75, 100  WPM 

ASCII  send/receive  110,  300  Baud 


Hamtext'".  our  new  program,  is  avail- 
able for  the  VIC -20  and  Commodore 
64.  with  all  the  features  of  Hamsoft™ 
plus  the  ability  to  save  received  in- 
formation to  disc  or  tape,  variable 
buffer  sizes.  VIC  printer  compattbil-   ■ 
Ity.  and  much  more.  Our  combination 
of  hardware  and  software  gives  you 
the  system  you  want,  with  computer 
versatility,  at  a  reasonable  price. 


Hamsoft"  Prices 

Apple  Diskette 
Atari  Board 
VlC-20  Board 
TRS-80C  Board 
TI-99  Board 

Hamtext "  Prices 

VlC-2a  Board 
Connmodore  64  Board 


k 


r*-» 


(nt 


Suggested  Retail  §169.95 

For  more  Information  contact  your  local  Kantronics  Dealer  or 
Kantronics  1202    E.  23rd  Street    Lawrence,  KS  66044 


Proven  success 
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PC  Boards  for  Penny-Pinchers 

Get  picture-perfect  circuit  boards  without  buying  a  darkroom. 


Some  years  ago,  I  redis- 
covered a  technique  for 
making  printed  circuit 
boards  which  was  prevalent 
in  the  fledghng  years  of  the 
industry^  Called  silk-screen 
printing,  it  h  a  very  accept- 
able nnethod  of  transfer- 
ring  a  resist  pattern  to  a 
clad  board,  is  very  inexpen- 
sive initially,  will  be  suc- 
cessful even  for  a  beginner, 
and,  once  mastered,  will 
find  many  applications  in 
the  ham  shack. 

Briefly,  the  technique  in- 
volves the  pressing  of  ink 
through  an  open-weave  fab- 
ric which  has  had  portions 
of  the  weave  rendered  im- 
pervious to  ink.  It's  as  sim- 
ple as  it  sounds! 

Getting  Started 

As  with  anything,  there  is 
a  modest  cash  outlay,  How- 
ever, this  is  tempered  by  the 
fact  that  at  least  50%  of 
your  initial  cost  is  nonrecur- 


ring. Even  the  total  cost 
amortized  over  several  proj- 
ects, is  much  less  than  any 
other  method. 

Materials  are  readily 
available  from  local  suppli- 
ers in  almost  any  communi- 
ty and  can  be  obtained  in 
one  Saturday  morning. 

From  past  experience,  a 
12"X12"  (inside  opening) 
frame  should  be  adequate 
to  handle  90%  of  the  boards 
you  will  want  to  make.  We'll 
use  that  as  a  cgristruction 
example.  Of  course,  you  can 
make  larger  frames  by  fol- 
lowing these  general  instruc- 
tions later. 

Procuring  the  Materials 

You  may  be  able  to  find  a 
lot  of  the  materials  for  this 
project  by  scrounging 
around  the  house.  Remem- 
ber, nothing  is  very  critical; 
your  own  wood,  hinges, 
screws,  and  whatever  prob- 


ably will  work,  Assuming 
you  find  nothing  at  all,  be 
prepared  to  spend  about 
$25.00,  Your  first  stop 
should  be  a  lumber  yard. 
Here  is  what  you'll  need 
from  this  source: 

•  5  feet  of  r'Xl"  clear 
pine  trim  lumber.  Almost 
anything  will  work  here;  the 
V'xV  is  nominal  anyway. 

•  1  piece  of  Vi^'-thick 
"good  one  side''  exterior- 
grade  plywood  about 
18"X24''. 

•  4  #6X2"  flathead  wood 
screws. 

•  4  small  flat  angles  and 
screws, 

•  2  small  butt  hinges,  no 
wider  than  the  pine  trim 
lumber  you  bought. 

•  1  small  bottle  of  white 
glue, 

•  1  small  can  of  white 
shellac, 

•  1  quart  of  benzene. 

•  1  package  of  cheesecloth, 
preferably  real  cotton. 
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•  1  Vi''  or  %"  paint  brush, 
throw-away  type. 

Now  find  any  halfway 
good  arts  and  crafts  or  ar- 
tists' supply  store.  You1l 
need  to  purchase  the  foUow- 
ihg  articles: 

•  Vi  yard  (about  18'^  x  36"] 
of  screen-printing  silk.  This  is 
sufficient  to  make  two 
12"X12"  screens.  The  clerk 
may  ask  you  what 
"mummy"  silk  you  require. 
Explain  that  you'll  be  print- 
ing on  metal.  Ask  for  a  fine 
or  medium  weave. 

#18"  X  36"  (a  half  sheet)  of 
water-soluble  printing  film. 
You  may  have  to  buy  a 
whole  sheet^no  problem  it 
you  store  the  balance 
carefully  rolled  in  a  coo!  dry 
place.  Heat  and  moisture 
degrade  the  fifm  in  time. 

•  1  squeegee,  at  least  as 
long  as  the  narrowest 
dimension  of  the  pattern 
you  wish  to  transfer.  The 
author's  squeegee  is  7"  long 
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Photo  A.  Shellacking  the  screen  to  the  frame. 
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Photo  B.    Newspaper /tape  technique  to  block   out  open 
screen  areas. 
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Fig.  7.  Frame  construction  detail. 


and  suffices  for  90%  of  the 
work  done. 

•  1  small  can  of  screen- 
printing  ink,  any  color  that 
contrasts  well  with  copper, 
suitable  for  printing  on 
metal. 

•  1  roll  of  V'-wide  drafting 
tape. 

•  1  X-acto®  knife  and  a 
package  of  #11  blades. 

Make  your  last  stop  your 
neighborhood  grocery.  Pur- 
chase a  bottle  of  white  vine- 
gar; a  bottle  of  rubbing  (iso- 
propyl]  alcohol,  and  a  can  of 
non-chlorinated  scouring 
powder.  You  now  own  all 
the  supplies  you'll  need  to 
screen-print  circuit  patterns 
on  copperclad. 

Making  the  Frame 

Sand  the  good  surface 
and  edges  of  the  plywood  to 
remove  any  sijvers  and  give 
them  a  light  coat  of  shellac. 
Clean  your  brush  with  a  bit 
of  the  isopropyl  alcohol. 

Cut  two  pieces  of  wood 
12''  long,  taking  care  to 
leave  the  ends  as  square  as 
possible.  If  you  have  access 
to  a  miter  box,  it  will  sim- 
plify the  task  considerably. 
The  squarer  you  build  the 
frame,  the  more  intricate 
the  work  you  will  be  able  to 
do  with  it. 

Cut  two  pieces  of  wood 
12"  +  twice  the  thickness  of 
the  wood  you  are  using, 
again  as  square  as  possible. 

Clue  and  screw  the  four 
pieces  together  as  shown  in 
Fig.  1.  Pred rilling  the  screw 
holes  will  help  here.  Try  to 
make  the  joints  as  flush  as 
possible.  Wipe  off  excess 
glue  with  a  damp  sponge. 
Holding  the  frame  square 


(against  a  square,  how  else?), 
assemble  the  four  corner 
angles  to  it, 

You  should  now  have  a 
neat,  square  frame  measur- 
ing 12"  XI 2"  inside.  Check 
the  joints  on  the  underside. 
They  should  be  smooth.  Any 
minor  "step''  should  be 
sanded  off.  Shellac  the 
frame  with  a  thin  even  coat, 
and  set  aside  to  dry.  Don't 
forget  to  clean  the  brush. 

Preparing  the  Film 

While  you're  waiting  for 
the  frame  to  dry,  you  can 
begin  preparing  the  film 
from  the  artwork.  Use  draft- 
ing tape  to  secure  your  art- 
work to  your  work  surface. 

Cut  a  piece  of  film  about 
4"  larger  than  the  finished 
board  size.  Identify  the 
emulsion  side  by  gently 
scraping  away  at  a  tiny  cor- 
ner of  the  film  with  the 
X-acto  knife.  The  green  stuff 
that  peels  away  is  the  emul- 
sion. Tape  the  film,  emul- 
sion side  up,  over  the  art- 
work, centering  it  carefully. 

Pay  attention!  This  is  the 
first  area  where  you  can 
seriously  foul  up  and  render 
your  subsequent  steps  dif- 
ficult and  frustrating  if  not 
futile.  You  must  now  cut 
around  the  outline  of  the  cir- 
cuit pattern  on  the  artwork 
(see  Fig.  2).  With  the  lightest 
touch  possible,  cut  through 
the  emulsion  without  creas- 
ing or  badly  scoring  the 
mylar^M  backing  sheet.  A 
little  experimenting  helps 
here.  You'll  soon  develop  a 
touch  tight  enough  to  pre- 
vent scoring  or  creasing.  Use 
a  sharp  blade  and  change 
often  — usually  at  the  first 


Fig.  2.  Cutting  out  the  circuit  outline. 


signs  of  snagging.  If  you 
crease  or  score  the  backing 
sheet  the  film  will  curl  up 
like  a  potato  chip  and  ren- 
der the  subsequent  steps 
very  difficult  or  impossible. 

Slip  your  X-acto  blade 
carefully  between  the  emul- 
sion and  backing  sheet  and 
lift  off  that  emulsion  repre- 
senting the  copper  you  want 
to  stay  behind  (see  Fig.  3). 
If  you  haven't  quite  cut 
through  the  emulsion,  go 
back,  cut  loose  the  stub- 
born section,  and  continue 
peeling, 

A  couple  of  hints  at  thi^ 
juncture:  Use  a  thickness  of 
wax  paper  under  your  palm 
to  keep  from  sticking  to  the 
emulsion  and  transferring 
skin  oils  which  will  make  the 
next  steps  harder.  Use  draft- 
ing tools  such  as  straight 
edges,  French  curves,  and 
circle  and  shape  templates 
to  guide  the  knife  blade. 
This  results  in  very  neat 
work  and  allows  you  to  hold 
some  pretty  amazing  dimen- 
sional tolerances. 

Another  point:  Unless 
you're  making  1296-MHz 
striplines  which  require  ulti- 
mate precision  and  strict  ad- 
herence to  the  architecture, 
you  can  "square  off'  circuit 
pads  and  such  in  order  to 
make  life  easier  for  yourself 
[see  Fig.  4). 

When  you  complete  your 
film  cutting,  you  should 
have  a  ''negative"  of  your 
desired  pattern.  Untape  it 
and  turn  it  over.  Rub  your 
fingers  lightly  over  the  back- 
ing. You  shouldn't  be  able  to 


"read  the  pattern  in  braille/' 
Don't  score  the  backing 
sheet!  Set  the  film  aside  be- 
tween two  sheets  of  wax  pa- 
per and  place  it  under  a 
heavy  book.  This  step  is  un- 
necessary if  you  are  ready  to 
adhere  the  film  immediately, 

Pick  up  the  frame.  It 
should  be  dry  by  now.  A 
quick  swipe  with  steel  wool 
all  over  will  smooth  down 
the  shellac  and  make  the 
frame  easier  to  clean  later. 
Cut  a  piece  of  screen  fabric 
four  inches  larger  than  the 
outside  dimensions  of  the 
frame.  Our  design  example 
requires  a  piece  of  fabric 
18"  X  18".  See  Fig.  5.  Cen- 
ter the  frame  on  the  screen 
fabric.  Fold  a  1"  hem  on 
one  edge  as  shown.  Staple 
the  hem  against  the  side 
as  shown.  A  stapler  gun  is 
nice  for  this.  Keep  your 
work  neat.  Repeat  the  same 
procedure  on  the  oppo- 
site edge,  pulling  the  fab- 
ric as  taut  as  you  can,  an- 
choring the  frame  without 
damaging  it. 

Repeat  the  process  on  the 
other  two  edges,  again  pull- 
ing it  taut  on  the  last  edge. 
You  can  do  anything  you 
want  to  tuck  in  the  corners, 
as  long  as  you  don't  turn 
them  under  the  frame  to  ere- 
ate  a  lump  on  the  screen 
side.  The  underside  of  the 
frame  should  be  smooth. 

If  youVe  satisfied  that  the 
fabric  is  evenly  and  relative- 
ly taut  on  the  bottom,  you 
can  now  shrink  the  fabric. 
Gently,  using  running  hot 
water,  a  generous  sprinkling 

73  Magazine  •  August,  1983    ai 


fig.  3,  Extracting  the  desired  pattern. 


of  scouring  powder,  and 
your  fingertips,  scour  the 
front  and  back  of  the  fabric 
all  over  Two  or  three  scour- 
ings  should  do  it  Rinse  thor- 
ough! V  with  hot  water.  In- 
spect  your  work  by  holding 
it  up  to  the  light  Make  sure 
that  the  weave  is  open  and 
no  areas  are  blocked  by  un- 
removed  sizing  or  scouring 
powder.  Once  all  traces  of 
sizing  and  scouring  powder 
have  been  removed,  set  the 
screen  on  edge  to  dry,  turn- 
ing it  on  a  new  edge  fre- 
quently. Hot  sunlight  helps 
immensely  to  speed  the 
process. 

Meanwhile,  procure  four 
small  pieces  of  copperclad 
board  of  the  thickness  you 
plan  to  use  for  your  circuit 
board.  Another  hint:  Cut 
your  board  with  a  pair  of 
heavy  tin  shears,  the  kind 
sheet  metal  men  call  "bull- 
dogs/' It's  much  neater  and 
easier  than  most  home  meth- 
ods presently  advocated. 

Now  examine  your  screen, 
making  sure  it's  dry  and 
quite  taut.  Thumping  the 
screen  with  your  finger 
should  produce  a  satisfying 
"tunk"  sound.  As  you  can 
see,  testing  procedures  are 
highly  sophisticated  Once 
you  are  sure  the  screen  and 
frame  are  absolutely  dry  Jay 
the  screen  bottom  up  on 
your  bench,  CarefuUy  shel* 
lac  the  fabric  which  is  in 
contact  with  the  bottom  of 
the  frame  (see  Photo  A).  Do 
m>t  shellac  any  other  areas. 
Take  extreme  care  not  to 
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dribble  any  shellac  onto  the 
screen  except  where  it 
touches  the  wood.  If  you 
dribble  shellac  onto  any 
other  part  of  the  screen,  you 
will  ruin  it- 
Place  the  now  dry  sheet 
of  plywood,  shellacked  side 
up,  on  your  table.  Give  the 
surface  a  quick  swipe  with 
fine  steel  wooL  Center  the 
screen  frame,  screen  side 
down,  on  your  piece  of  ply- 
wood. Slip  a  piece  of  the 
copperclad  you  prepared 
under  each  corner  of  the 
frame.  Clamp  the  frame  to 
the  plywood  taking  care  not 
to  distort  it  (see  Fig.  6).  Neat- 
ly  screw  the  two  hinges  to 
one  side  of  the  frame  and  to 
the  plywood  as  shown, 

You've  just  built  a  home- 
brewer's  tool  that  will  last 
you  several  years  and,  once 
you've  been  exposed  to  it 
you'll  wonder  how  you  ever 
home-brewed  without  it. 

You're  already  now  to  ad- 
here the  film  to  the  silk.  This 
is  the  second  most  vulner- 
able area,  so  extreme  care 
must  be  taken.  Swing  your 
frame  open  and  remove  the 
copperclad  shims.  Place 
newspaper  (enough  sheets 
to  equal  or  just  exceed  the 
thickness  of  the  circuit- 
board  stock  you  plan  to  use) 
onto  the  platen  (plywood 
sheet).  Make  sure  the  frame 
cfoses  flat  without  forcing  it 
Place  your  prepared  film, 
emulsion  side  up,  on  the 
newspaper  stack,  centering 
it  in  the  frame  opening. 
Close  the  frame,    ensuring 


Fig,  4.  "Sqt/ared-off"  circuit 
pad. 


that  everything  lies  flat 
more  or  less  in  contact  with 
the  silk.  See  why  you 
weren't  supposed  to  crease 
the  film? 

Make  a  mixture  of  two 
parts  white  vinegar  and  one 
part  isopropyl  alcohol. 
About  a  cupful  will  do  the 
job  Make  two  four-inch 
square  pads  using  several 
thicknesses  of  cheesecloth 
and  open  the  frame.  Soak 
one  cheesecloth  pad  in  the 
mixture  and  sponge  the 
screen  thoroughly  in  its 
raised  position  using  the  vin- 
egar/alcohol mixture.  Wring 
out  all  excess  moisture  from 
the  cheesecloth  pad  and 
close  the  frame  over  the 
film.  Briskly  rub  the  screen 
over  the  film  surface  with 
the  dampened  cheesecloth 
pad  until  the  film  under- 
neath is  thoroughly  damp. 
Immediately  use  the  dry 
cloth  pad  to  blot  up  the 
moisture  over  the  film.  Use 
some  pressure  here.  Don't 
rub  — blot.  This  forces  the 
threads  of  the  weave  into 
the  softened  emulsion.  Ar- 
eas that  don't  seem  to  be  co- 
operating can  be  adhered  by 
carefully  reapplying  the 
damp  cloth  and  dry  cloth  in 
sequence.  Take  care  not  to 
over-soften  and  drag  emul- 
sion into  "open"  areas.  Err 
on  the  side  of  caution  until 
you  get  the  hang  of  it 

Assuming  your  adhering 
job  passes  muster  (uniform 
screen  showing  through  the 
weave  in  all  areas  contact- 
ing the  emulsion),  let  it  sit 
for  a  while  to  harden  Open 
your  frame.  Starting  at 
one  cornet  the  one  you 
scratched  away  to  identify 
the  emulsion  side,  gently 
peel  off  the  mylar  backing, 
watching  all  the  while  for 
areas  that  didn't  quite  stick 
to  the  screen.  Go  back  and 


repeat  the  adhering  process 
for  those  stubborn  areas.  By 
now,  you  should  have  a 
beautiful  screen.  Save  the 
mylar;  it  makes  a  dandy  di- 
electric for  VHF  work. 

Now  tear  up  a  couple 
dozen  strips  of  newspaper. 
Each  should  be  about  three 
inches  by  twelve  inches, 
Run  a  12-inch  length  of  draft- 
ing tape  along  one  long 
edge  of  a  newspaper  piece, 
overlapping  the  tape  Vi"' 
over  the  paper.  Starting  Vi" 
inside  the  film  bordet  tape 
it  down  as  shown  in  Photo  B, 
Repeat  for  an  adjacent 
edge.  Continue  around  in  a 
circle  [square?! 

When  you  have  done  four 
sides,  continue  around 
again,  overlapping  the  tape 
over  the  previous  tape  Strip 
until  you  have  climbed  up 
the  inside  of  the  frame  and 
the  entire  inside  of  the 
frame  is  covered  with  what 
looks  like  solid  tape  Why 
not  use  Straight  tape  and 
forget  the  newspaper  bit? 
You  want  as  little  as  possible 
of  the  tape  adhesive  in  con- 
tact with  the  screen.  One, 
you  want  to  prevent  stress- 
ing the  screen  unduly  when 
you  remove  the  blockout 
when  changing  artwork;  and 
two,  you  don't  want  to  glob 
up  any  open  screen  with 
damn  near  insoluble  hard- 
tape  adhesive. 

Whatever  newspaper  and 
tape  is  sticking  up  out  of  the 
frame  you  can  trim  flush 
with  the  top.  Run  a  strip 
of  tape  around  the  inside 
of  the  frame  and  fold  it 
over  onto  the  top  edge  of 
the  frame. 

Cut  a  piece  of  circuit 
board  as  square  as  possible 
about  a  half  inch  larger  than 
the  finished  board  size  you 
want.  Run  a  file  over  the 
edges  at  a  forty-five  degree 
bevel  to  break  off  any  sharp 
foif  "zingers''  that  Stick  up 
A  barely  perceptible  piece 
of  copper  sticking  up  will 
slice  up  your  screen  ot 
worse  yet  your  thumb.  Cen- 
ter the  piece  of  copper  un- 
der your  screen  image,  leav- 
ing  equal  margins  all 
around.    Open    the    frame 
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JDL  Leads  Again 

Ttie  Satum^lS  XHP,  an  engineering  break- 
through ffom  JDL  laboratories*  has  new  State-of' 
the-Art  technology  never  before  incorporated  in 
arnat eur  band  general  microwave  receivers.  This 
technofogy  increases  reception  from  distances 
never  before  achieved.  By  designing  totally  new 
circuitry,  and  using  new  uttra-sensHive  compo* 
nents.  coupled  with  a  precision  tuned  30  inch 
receiving  dish,  a  system  gain  of  68  decibles 
makes  the  Satufn-15  XHP  the  leader  in  micro- 
wave  receivers.  In  field  tests,  the  Saturn-15  XHP 
received  clear,  crisp  pictures,  where  other  units 
tested  were  snowy.  During  these  tests  the 
Saturn-15  XHP's  highly  sensitive  downconverter 
probe  was  able  to  receive  a  color  picture  with- 
out a  dish.  No  other  unit  tested  could  p3SS  this 
test. 

Free  Movies  tor  You 

That's  right!  Free  rrrovres.  sports,  and  special 
events,  24  hours  a  day  and  all  commercial  free. 
The  Saturn- 15  XHP  super  deep  fringe  microwave 
receive/  can  be  used  by  homeowners  outside 
the  service  area  of  local  over-the  air  pay  TV 
stations  (ex,  HBO,  Showtime),  Yes,  if  the  iocal 
pay  TV  station  installs  microwave  receivers  on 
homeowners  TV  mast,  you  too  can  receive 
those  unscrambled  signals  free  by  installing  the 
Saturn-15  XHP  on  your  TV  mast  in  minutes.  A 
signal  can  be  received  up  to  100  miles, 
depending  on  Ihe  height  and  power  of  Ihe  local 
transmitter,  and  the  installed  height  of  the 
Saiurn'l5  XHP.  If  you  have  wailed  lo  own  a 
microwave  receiver,  or  own  a  low  power  unit, 
call  and  order  your  Satum-15  XHP  and  own  ttie 
most  powerfui  receiver  available  today.  Free 

TV — yours  for  a  call.  Nota:  Q«n«r«l  mlcrowv^  r*ceiv*r« 
CJinn^Ql  b«  uaAd  tor  recBlvtng  scramblfiif  signal i.  Nor  €in  th«y  pick 
up  IrcHn  G«t»b  TV  or  thfllf  rally  tcrweri. 

A  Total  Unit 

The  Saturn-15  XHP  comes  complete  with  a  30 
inch  precision  tuned  receiving  dish,  advance 
design  downconverter,  power  tuner,  60  feet 


coaxial  cable,  necessary  adapters,  mounting 
hardware,  and  instaHation  instructions,  A  six 
month  parts  and  service  warranty  covers  the 
Satum-15  XHP. 

Intonrm^n  for  your  Area 

By  calling  our  infonnation  numb#f  (916)  454*2190 
and  talking  to  one  of  our  trained  technicians,  we 
can  help  determine  if  the  Satufn-15  XHP  will 
work  for  you. 

A  Very  Special  Introductory  Offer!!!! 

As  JDL  Industries  has  and  continues  to  provide 
the  very  best  in  products  and  customer  service, 
we  want  everyone  to  be  able  to  enjoy  our  new 
system^  Saturn-IS  XHP.  The  regular  price  for  the 
Saturn-15  XHP  is  $285.00.  Order  C.O.O.,  pay  only 
K60.00  and  save  $25.00.  Trade  in  your  ofd  unit, 
from  any  manufacturer  or  home  built,  working  or 
not<  with  your  order,  pay  only  $235.00— save 
$50.00-  Or  if  you  own  our  original  Sa!urn'5  and 
wish  lo  upgrade  to  the  Salum-iS  XHP,  retum 
your  unit  and  pay  only  $210.00— a  savings  of 
$75.00*  We  also  accept  Visa  and  Mastercharge 
at  the  regular  price,  $285.00,  Sorry— no  personal 
checks.  Shipping  ($9,50)  and  6%  sales  tax  for 
Calif,  residents  not  included.  Trade-in  units 
become  the  property  of  JDL  Industries  and 
cannot  be  returned  under  any  circumstances. 

Call  our  toll  free  numt>er  for  placing  orders  only* 
Information  is  not  available  at  this  number.  1- 

1-80aa24-7927 

UP.S.— C.O,D.A/olume  prices  on  request  — 

(916)454^2190 


INDUSTRIES,  INC. 

4^58  Auburn  Blvd.,  Suite  208,  Sacramento,  CA  95841 

SBIum-tfi  XHPitiuti  De  nnurn-#d  Mithifi  i4{Uri  oCdtfiivvrv  tot  Egfunaif  not 
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PLirWOOD  BASE 


MEW 


Fig.  5.  Attaching  the  fabric  to  the  outside  edge  of  the  frame. 


without  disturbing  the  cop- 
percidd.  Take  the  four 
pieces  of  copperciad  you 
used  as  spacers  and  securely 
tape  one  along  each  edge  oi 
the  board  to  form  a  nest  into 
which  you  can  drop  suc- 
ceeding boards.  Check  to 
see  that  you  didn'l  disturb 
anything  and  that  your  im- 
age still  fafis  within  the  con- 
fines of  the  board  Remove 
the  board  and  scour  it  shiny 
with  the  cleanser  Rinse  in 
hot  water  and  let  it  dry. 

Open  your  ink  can.  The 
ink  should  be  about  the  con- 
sistency of  canned  pudding. 
Stir  it  well  with  a  tongue  de- 
pressor  or  dull  butter  knife. 
Place  the  dry  board  in  the 
nest.  Close  the  frame  over 
the  board.  Place  about  a 
3/8"  to  1/2"  bead  of  ink  on 
the  screen  along  a  short 
edge  of  the  board  about  a 
half  inch  away  from  the  bor- 
der. Pick  up  your  squeegee 
and  with  one  slow,  deliber- 
ate, firm  stroke,  drag  the  ink 
across  the  artwork  past  the 
opposite  border  Put  down 
the  squeegee,  open  the 
frame,  and  gaze  down  on 
your  perfect,  readyH:o-etch 
board.  Carefully  set  your 
masterpiece  aside  to  dry 
Then  make  a  few  more 
boards,  sell  them  to  your 
friends,  and  charge  plenty. 
Recoup  your  investment. 

Thoroughly  clean  your 
screen  and  tools  with  ben- 
zene immediately  after  use. 
Use  this  stuff  outside  if  you 
can;  it's  highly  flammable. 
Make  sure  every  trace  of  ink 
is  removed  from  the  clear 
areas  of  the  screen  if  you 
plan  to  reuse  it  for  this  or 
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any  other  project.  Hold  the 
screen  up  to  the  light;  any 
blocked  areas  will  show  up 
soon  enough.  Etch  your 
boards  according  to  the 
etchant  manufacturer's  in- 
structions. Clean  the  ink  off 
the  board  with  benzene  or 
steel  wool  after  you  are 
done  etching 

Want  to  print  a  different 
pattern?  Simply  peel  off  the 
newspaper  blocking  and  dis- 
solve away  the  old  film  with 
hot  running  water.  Scour  as 
before,  adhere  your  new 
film,  and  repeat  all  other 
pertinent  parts  of  the  pro- 
cess. Several  boards  on  the 
same  screen?  Why  not?  Sim- 
ply block  out  the  ones  you 
don't  want  to  print  using 
tape  and  newspaper. 

Is  the  underside  of  the 
screen  gobbed  up  with  ink 
or  are  you  getting  a  fuzzy 
image  during  a  longish  print- 
ing run?  Simply  clean  both 
sides  of  the  screen  thor- 
oughly with  benzene.  Bad 
image  on  a  board?  Just  wash 
the  ink  off  with  benzene  and 
put  the  board  back  into 
rotation.  Club  projects? 
Ideal  While  you're  at  it,  why 
not  print  up  some  really 
neat  club  T-shirts  or  some 
really  professional  signs  for 
the  next  flea  market.  QSLs? 
A  cinch  in  any  color,  in- 
cluding rainbow. 

Now  what  about  those 
boards  that  are  literally  a 
can  of  worms  and  could  not 
be  cut  by  hand  even  if  your 
life  depended  on  it?  These 
are  still  most  economically 
done  by  the  silk^creen  pro- 
cess. Most  large  cities  have 
companies  which  specialize 


SCREEN 


CtM»P£FtCLAD  SCRAP 


fig.  6.  Attachment  of  the  frame  to  the  plywood  support. 


in  preparing  printing  screens 
photographically  (see  refer- 
ence at  end).  Simply  send 
them  your  artwork  and 
frame  and  in  a  week  or 
ten  days  they  will  return 
your  absolutely  flawless 
screen  for  less  than  the  price 
of  a  full-size  photographic 
transparency. 

Double-sided  boards?  No 
problem.  All  double-sided 
boards  have  registration 
marks.  Print  your  first  side  as 
described  making  sure  to  in- 
clude the  registration  marks. 
Clear  out  your  screen  and 
adhere  to  the  reverse  side. 
Using  a  common  pin,  prick 
through  the  centers  of  the 
reverse  side  registration 
marks  into  the  plywood 
platen.  Drive  two  small 
brads  into  the  plywood  at 
the  pinpricks  so  that  just  the 
heads  protrude  a  little  less 
than  the  thickness  of  the  cir- 
cuit board.  On  the  now  dry 
boards  on  which  you  just 
printed  the  first  side,  drill 
through  the  registration 
marks  with  a  drill  just  large 
enough  to  clear  the  heads  of 
the  brads  Drop  the  boards 
over  the  brads,  printed  side 
down,  print  the  other  side, 
and  etch  the  board. 

What  else  can  you  do 
with  this  little  marvel?  How 
about  front  panels?  Make 
up  some  scale  artwork  using 
Presstype  or  LeRoy  lettering 
and  ink  Have  a  photo- 
graphic screen  made,  either 
positive  or  negative— your 
choice,  just  advise  the 
screenmaker  Use  your 
imagination  Using  copper- 
clad  and  a  negative  screen. 


etch  away  the  lettering 
Brightly  polish  the  remain- 
ing copper  and  backlight  the 
panel  The  lettering  wilt 
show  up  in  a  subdued  green 
glow.  Stunning!  Using  the 
positive  and  double-sided 
laminate,  you  will  have  cop- 
per letters  and  a  green  in- 
sulated panel.  If  you  don't 
etch  the  backside,  you'll 
have  electrical  integrity  to 
booL 

Aluminum  panel?  Ab- 
solutely! Make  your  layout. 
screen  print  it  on,  and  leave 
the  ink  on.  Etch  your  panel 
with  lye  first  as  described  in 
the  Radio  Amateur's  Hand- 
book or  obtain  a  piece  of 
brightly  polished  aluminum, 
screen  print  it,  then  etch  the 
aluminum  as  above.  Wash 
the  ink  off  with  benzene 
after  etching  and  stare  at  the 
most  strikingly  beautiful 
panel  you  ever  saw  — pol- 
ished raised  letters  on  a 
satin  background. 

Once  you  develop  skill 
with  this  technique,  it  will 
take  you  less  time  to  pro- 
duce things  with  this  meth- 
od than  it  did  to  read  this  ar- 
ticle. You  will  soon  be  using 
this  method  in  ways  that 
would  amaze  even  the 
author.  For  those  of  you 
who  might  feel  that  this 
technique  is  complex,  t 
teach  this  technique  rou- 
tinely to  Brownies  and  Cub 
Scouts  who  seem  to  have 
absolutely  no  problem  mak- 
ing really  cute  stuff  with 
screen  printing. 

Finally.  t  stand  ready  to 
answer  any  and  all  queries 
in  exchange  for  an  SASE.B 


For  photographic  preparation  of  silk  screens,  contact; 

William  R.  Blount  and  Sons,  Inc, 
ICX)  Dexter  Street 
Pawtucket  Rl  02860 


DRAKE  •  Free  Power  Supply  •  Special! 


For  a  Limited  time  Only!  -  Purchase  either  a 
DRAKE  TR-5  or  TR-7A  at  the  Low  AES*  Sale  Price 
and  receive  a  matching  Power  Supply  -  FREEH! 


TR-7A  160- 10m  Xcvr/ 1.5-30  Mhz  Rcvr 

Regular  $1699  -  Sale  $f449 

w/th  -  FBEE  PS-7  Power  Supply 


TR*7  Acceisorims  Rtgutar 

PS-7  25A  continuous  pawer  supply    $299.00 

PS'75  15A  power  supply,.....,.,,.,....  IS9M 

UV'7  Remote  VFO.,,.,.,....„„„.„„„  195.00 

SV-75  Synthesized  remote  Wa 299.35 

FA-7  Fan  for  TR  7A  or  PS'7*.». **•*  34.95 

Si-30O  300  Hz  CW  fifter  .„.„,,*..*.»..  59.95 

SHOOO  I  KHz  nm  fifter ...».».  59,95 

SL-18O0  1.8  KHz  SSB/RTTY  fitter......  59.95 

SL-40O0  4  KH^  AMJilt&r. 59,95 

SL-fiOOO  6  KKz  AM  filter..,. ,....  59,95 

MMK-7  Mobrle  mountrng  kit...., 79.00 

7073  Hand  microphone  w/plug„„..„  29.95 

7077  Dfsk  microphone  #/ plug, 49  00 

AUI  7  flange  prog,  bo^fd,  1  RRM  7  45.00 

RltM-7  Rarige  fee.  module eacfi  8.50 

ifAtC'7  WARC  krt  (3  RTM  7s)., 24  95 

RTIJ-7  Range  trans,  module*..... ea  8.^ 

'Special  order,  reqyeres  proof  of  license 

7037  Extender  card  sefvice  kit....-*  50.00 

7«04  TR-7/rR7A  service  manuaL..  35.00 


SALE 
269« 
179** 

174" 
269** 

54" 
54« 
54" 

54" 
54" 
69" 

44" 


R-7A  0-30  MHz  digital  Receiver 
Regular  $1649  -  Special  $1199 

R-7A  Acces$ories  Reiular  SAL£ 

IIS*7  Speaker ..$  4900 

RV  75  Synthesized  remote  VFO. 299.95  269« 

1544  R-7A  to  RV-75  adaptor.. 29.50 

SI  3003QO  Hi  CW  hiter 59.95    54" 

SM 000  1  KHz  RTTYfilter.... .........  59.95    54" 

SlieOO  ISKHzSSe/RnYfilter......  59.95    54" 

St  4000  4  KHz  AM  filter.., ,.„.„.  59.95    54« 

SL-SOOO  6  KHz  AM  Tfltef ....,,,....,....  59.95    54« 

1548  R'7A  to  TR  7A  cable  interface.....  29.50 

7037  Extender  card  service  lut ,.  50.00 

7805  R7A  service  manual ........  35.00 

R-7A  -  Qu3ntity  Limited  at  Speciai  Price f 


TR-5*9-band  Digital  Solid  State  Xcvr 

Regular  $799'^-  Sale  $679^^ 

with  -  f  BEE  PS*75  Power  Supply 

TR-S  Accessories:  Regular  SAIE 

PS-75  I5A  power  supply... J199.00  179' 

PS-7  25A  power  supply .., 299.00  269»* 

RV-75  Synthesized  remote  VFO.. »....-  299.95  269" 

FA-7  Fan  for  TR-5  or  PS'7  ..............  34.95 

N6-5  Noise  blanker............. 90.00  tZ** 

SU300  300  Hz  CW  filter... 59.95   54" 

SL' 500  500  Hz  CW  filter... 59.95    54" 

SL'IDOO  1  KHz  RTTY  filter , 59.95    54" 

SL4&00  1.8  KHz  SSB/RTFY  filler  59.95    54" 

Sl-4000  4  KHz  AM  filter 59.95    54" 

SL-6000  6  KHz  AM  filter..... 59.95    54" 

MMK-7  Mobile  mountirjgkit. ...........  79.00   69" 

7073  Hand  microphone.....*..........,.  29.95 

7077  Desk  microphone  w/plug. 49.00   44" 

Accessory  range  crystals...........  each  10.00 

tmear  amplifiers 

L-7  2lw  PEP  Imear  ii/3-500Z  tubes  1400  00  1129 

L-75  L2kw  PEP  linear  W/3-50OZ  tube  854  95  69^* 

rermmafs 

TTwU  9000E  CommmunH:3tions  tenninal  $995.00  869** 

550  Rec.  only eommurrications terminal  499  95  439** 

7030  ir  green  screen  monitor. 159.95  12^* 

Tu  ners/A  men  na 

MN-75  200w  160-lOm  ant  tuner......  259  00  229" 

liN'2700  Ikw  160  10m  ant  tuner .....  349  OQ  309''' 

I- 1000  4:1  balun;  MN  75/fyiN  2700  29.95 

AK-75  Multiband  dipoJe  antenna.......  39.95 

AA-75  Antenna  insulator  kit.........  3.49 

Misc.  Accessories: 

CW'75  Electronic  keyer $79,95   72*^ 

OL'30O  300wdfy  dummy  load.........  26.95 

DL'iOOO  Ikwdry  dun^my  load. .  59,95   54" 

FA-7  Fan  for  DL- 1000. 34.95 

P-7S  Phone  patch.... 79,95   72" 

RP'70O  Receiver  front  end  protector  90  00 

SP-75  Speech  processor 159  0014?* 

LA-7  8-600  ohm  !me  amplifier.,.. 49  95 

1549  200w  antenna  surge  snunt.......  24.95 

F tit  en 

il'2  2  outlet  AC  fine  filter „.„.,.  39  95    34'^ 

LF-6  6  outlet  AC  line  filter...... .........  6995    59" 

TV^3300rLP  Ikw  80  10m  low-pass 33  95 

TV-300-RP  300  ohm  htgh  pass  filter  14,95 

TV-75-HP  75  ohm  highpass  filter.....  17.95 


DRAKE 

Satellite 
Television 


UPS  0  K I     Bigufar  SALE 
ESS'2250  Earth  station*,....,.,..:,;;,.  2250.00  1795 

*A  complete  Earth  Station  System  consisting  of 

the  ESF?'224  receiver  with  builNn  Rf  modulator. 

down  convertefp  120**  LNA,  10  toot  aluminum 

disli  antenna,  polar  mount,  pofarotor  &  150'cable. 


■^   I    If   I     E    4    1    + 


ESR-24    Receiver  w/down  converter.,, 

SA'24  Stereo  adaptor 

Modulator  for  channel  3  or  4 

SPH-24  Splash  proof  housing 

TM-24  Remote  tuning  meter 

RT'24  Remote  control  w/30'  cable  . 

Fixed  channel  adaptor 

Internal  mounting  kit * 

lNA-120  120°  LNA 


rv«  V  mm  m'T* 


■  «  l***^****  V««i«1P»l 


$895  00 
349.95 
79,95 
30,00 
49.00 
59.95 
50,00 
15.00 
498.00 


689" 

269" 

59" 

24" 

39" 
49*' 


29ff) 


DRAKE  Theta  7000E/TR-93a 
Combination  Closeout 


DRAKE  Theta  70Q0E  Communications  Terminal.  Com- 
plete, automatic  send/receive  Df  Morse  code  CW,  Baudot 

&ASCII  code  (RTTY).... Regular  $1095'' 

DRAKE  TR'930  9''  Video  monitor,.,..  RegiiJar  185* 
Regular  Combination  Price  -  $1280' 

Combination  Closeout  Price  -  SG99^^ 

'ORAurs  s^ggtsted  iiiT  Ptict  70O0E  (only)    S589'- 

AES  STORE  HOURS 

Men.  thru  Fri.  9-5:30;  Sat.  9-3 

E-X-P-A-N-D-E-D  WATS  HOURS 

Mitwaukee  WATS  line  1-800-558-0411  answered 
evenings  until  8:00  pm,  Monday  thru  Thursday 

Please  use  WATS  line  for  Placlns  Orders. 

For  other  information,  etc.  please  use  Resuiat  line. 


Order  Toll  Free:  1-800-558-041 1 


In  Wisconsin  (outside  Milwaukee  Metro  Area) 

1-800-242-5195 


il  ^i  lA  I  Hia  aiHliliiM*ii  133 


4828  W.  Fond  du  Lac  Avenue;  Milwaukee.  Wl  53216  -  Phone  (414)  4424200 


Inc. 


AES  BRANCH  STORES 


WICKUFFE.  Ohio  44092 

28940  Euclid  Avenue 

Phone  (216)  585-7388 

Ohio  WATS  1-800-362-0290 


ORLANDO,  Fra.  32SD3 

621  Commonwealth  Ave. 

Phone  (305)  894-3238 

Fla,  WATS  l-800'432-9424 


CLEARWATER.  Fla.  33575     LAS  VEGAS,  Nev.  89106 


lR9g  OreMT  Street 

Ptione  (813)  461-4267 

Hq  In-State  \VArS 


SK!;'^'  1-800-321-3594  ?,t:f/ 1-800-327-1917       No  Nationwide  WATS 


Ohio 


1072  M,  Rancho  Drive 

Pt!one  (702)  647-3114 

NoJn-State  WATS 

Kal-800-634-6227 


Associate  Store 

CHICAGO,  Illinois  60630 

f  RICKSON  C0MMUI4ICAT10NS 

5456  N.  hfilwaukee  Avenue 

Phone  (312)  631  5181 

15  min.  from  O'HBret 


See  List  of  Advertisers  on  page  1 14 
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For  Th«  Best  Buy«  In  Town 

Call:  212-925-7000 


'305 


KITTY  SAYS:  WE  A  RE  NOW  OPEN  7  DAYS  A  WEEK, 

Saturday  &  Sunday  10  to  5  PM 

Monday^Friday  9  to  6:30  PM 
Come  to  Barry's  for  the  best  buys  irr  town.  For 
Orders  Only  Please  Call:  1-800-221-2683. 

fiCOM 


"We're  raising  a  racket  with 
our  Super  Summer  Prices/' 


IC-R70,  IG  720A,  IC-730,  IC-740,  IC  25A/H,  IC'36A 
IC-45A.  IC-251A,  IC'2KL,  IC-471  A,  IC-290H.  10-751 


v/?\[i@y 


FT-ONE,  FT*98Q,  FT-102,  FT-77,  FT-707,  FT^230R 
FT-726R,  FT-460R,  FT'720RU,  FT-290R,  FRG-7700,  FT-625RD 
YAESU 

Wllaon  MIni-Com  II 
Y»MU  FTC2203,  FT  4703 
Icom  tC  IA12  tMnrlri«) 
T*mpo  M^l  ^ 


FT.20afl 

FT'70afl 


ICOM 
IC2AT 
IC3AT 
IC4AT 


iROCKWELUCOLLlNS 

KWM-sao 

VQCom/Mirage 

Tokyo  Hy-Power 
Amplifiers  & 
5/8XHTGain 
Anlertnas  IN  STOCK 


nsc:i  njjv 


DRAKE    TR-S,    TR*7A,    R*7A,    L'7,    L-15.    Earth 
SatelNte  Receiver  ESR  24,  THETA  9000E  &  500, 
EARTH  SATELLITE  STATION  ESS  22S0 


SMART  PATCH 

C£S  Simple*  Auio{jatch510-SA  V*in  Paler*  FM 
Transceiver  To  Your  Telefjhorfve,  Great  Pot 
Telephone  Calls  Fiom  Mobile  To  Qas«  Simple 
To  Use '  $319.95- 


SANTHC 
ST*220/UP 
ST'144/UP 
ST'440/UP 

NEW  IMPROVED 
MURCH  Model 


KANTRONICS 

Field  Day  2,  Mlni<Reader, 

Interface,  Software  & 

Code  Tapes 


E1MAC 

3'5O0Z 

572 B,  6JS6C 

12BY7A& 

4-400A 


AEA  CP-1  Computer  Patch 


UT2000B 
SPECTRUM 

COMMUNICATIONS  REPEATERS 
SCR1000,  4000&77 
Commercial  &  Amateur  In  Stock 


DENTRON  AMPLIFIERS 
GLAIOOOC 


AEA  144  MHz 
AEA  440  MHz 
ANTENNAS 


BIRO 

attmeters  &f^ 
Elements 
\n  Stock 


Complete  Butternut  Antenna 
Inventory  In  Stock! 


Corrtmynications  Specialists 
EfKQders  m  Stock! 


Smi11*il  Wlr«laftA 

Ttltphont  Av»l1al»le 

600  tr  fin^B  nr^fncodar  $135.0D 


BENCHER  PADDLES  & 
Vibroplex  Keys  In  Stock!! 


New  TEN-TEC 

Corsair  In  Stock 


DIGITAL 
FREQUENClf 
COUNTER 
Trlonyx- 
ModeJ  TR  lOiX) 
0  60Q  MHr 
Digimftx  Model 

0  510  50  Hi  iGHz 


ri'Eji  TQ«v«fi 
y-Oiln  Tow«rs| 

and  Aptoci  "^5;^^ 
w\\\  bm  shipped  direct  ^^ 
to  f  oy  FR££  gf  ihlpping  cost 


MAIL  ALL  ORDERS  TO  BARRY  ELECTRONICS  CORP.,  512  BROADWAY,  NEW  YORK  CITY,  NY  10012. 


Nfiliir  Ynrk  f*it%f'«     LARGEST  STOCKING  HAM  DEALER 
nw^wm    BurK  %#iiy    a     COMPLETE  REPAIR  LAB  ON  PREMISES 


*'Aqul  Sm  Habia  Espanol'* 

BARRY  INTERNATIONAL  TELEX  12-7670 

TOP  TRADES  GIVEN  ON  USED  EQUIPMENT 
STORE  HOURS:  Monday^Frlctay  9  to  6:30  PM 
($1.50  parking  across  the  street) 
Saturday  &  Sunday  10  to  4  PM  {Free  Parking) 

AUTHORIZED  DISTS.  MCKAY  DYMEK  FOR 
SHORTWAVE  ANTENNAS  &  RECEIVERS. 
IRT/LEX-'^Spflng  St.  Station^* 
Subttrayr    8MT"Prince  St.  Station  * 

IND 'T"  Train-Bwy.  Station" 

Bus:  Broadway  #6  to  Spring  St. 


NEEDED: 

SERVICE 

DEPARTMENT 

TECHNICtANSM 


We  Stock:  AEA.  ARRL,  Alpha,  Ameco,  Antenna  Specialists.  Astatic, 
Aslfon.  B  &  K.  B  &  W.  Bash,  Bencher,  Bird,  Butternut.  CDE,  CES.  Collins, 
Communications  Spec,  Connectors.  CovercraH,  Cubic  (Swan), 
Cushcraft,  Daiwa,  Denlron,  Diglmax,  Drake,  ETO  (AlphaK  Eimac,  En* 
comm,  Henry,  Hustler  (Newlrontcs},  My^Gain,  Icom,  KLM,  Kanlronics, 
Larsen,  MCM  (Daiwa),  MFJ.  J,W.  Milter,  MinUProducts.  Mirage, 
Newtronics,  Nye  Viking,  Palomar,  RF  Products,  Radio  Amateur  Catlbookf 
Robot,  Rockwell  Collins,  Saxton,  Shure,  Swan,  Telex,  Tempo,  TeriTec, 
Tokyo  HI  Power,  Trionyx  TUBES,  W2AU,  Waber,  Wilson,  Yaesu  Ham  and 
Commercial  Radios^Vocom,  Vlbroplex,  Curtis, Tri-Ex.  Wacom  Duplexers, 
Repeaters,  Phelps  Dodge,  Fanon  Intercoms.  Scanners,  Crystals. 

we  now  stock  commercial  communications  systems 

Dealer  jnquir^es  invited,  phone  in  your  order  &  be  reimbursed. 


COMMERCIAL  RADIOS  stocked  A  serYlced  on  i»remlA«». 

Amataur  Radio  ft  Computar  Coursaa  Olvan  On  Our  Pramlsaai  Call 

Export  Ordere  Shipped  Immediately.  TELEX  12-7670 


Ampersand 


elect  ronics 


Oscilloscope    Proiie    Kit 


This  passfve  prob€  Incorporates  a  three- 
position  sikle  switch  in  the  head  and  has 
a  cable  ^ngth  of  15  meters. 

Bandwidth:  D.a  to  100  MHz. 

TO  ORDER:  Mail  Order  Only,  check  or  money  order. 

Add  6%  sales  tax  on  Calrfornia  orders.  Add  St -20  per 

probe  shipping  &  handling.  Other  models  available 

starting  at  S27-00. 

6065  Mission  Gorge  Rd.  ^66    »      San 


Model  SP100 
,CA  92120 


$39,95 


Speedcairs  new  DTMF 


cominerciaHgrade  kit  lets  you  take  control  ! 

Now  It's  possibEe  for  individuals  and  repeater  groups  to  h^ve  a  personal  (or  emer- 
gency) commercial -quality  DTMF  s^'stem,  at  very  low  cost,  Sp^ectcatf's  new  31 2K 
decoder  kit  easily  assembles  into  a  compact,  high-performance  unit.  Features 
include  a  virtually  unfalsable  '*Wrong  Digit  Lockout"  ctrcurt  which  pertnrts  only 
correct  signals  to  be  accepted  as  valid.  And  the  31 2K  decodes  afl  sixteen  digits, 
permitting  expanded  flextbiHty  and  special  control  applications. 

Commercial  versions  of  ihc  31 2K  are  used  to  perform  selective  calling  of  mobile  fleet 
opera 1 10 nSi  on-off  control  of  remote  facilities  (such  as  power,  valvesj  pumps^  eic.)^ 
and  to  receive  the  status  of  single  functions  (repeater  site  failure  or  intrusion,  equip* 
ment  vandalism,  power  failure^  valve  or  compressor  function  change^  etc.)  Speedcall 
Corporation  manufactures  a  complete  line  of  DTMF  signaling  and  control  systems. 
For  more  information  wrfle  or  call  Speedcall  at  415/7S3-561 1, 

OuiiMJi!  Single  open  colfector  output.  200mA* 
Irjjut  SiSiaLBanat:  2QmV  to  6V  (flat  Input). 
Code  Capacity;  3  to  8  digit  address  plus  select 
any  of  the  16  toucn-tone  digits  as  desired. 
Battery  Voltage i  13.ev DC  Norn,  (9  to  16VDC) 
^  30mA  nominai  on  standby. 
^§fm^.l?«LDim:   3/4"  H  K  2-1/8"  W  x  3-3/4 ""  L 

1"  H  X  2-'l/2**  W  ?i  4-5/8"  L 


With  Enclosure: 


To  orifer,  send  check  or  money  ortlerto: 
^■^  DEPARTMENT  "K" 

EiSPEEDCALL 

^^CORPORATION 


2010  UaiiOfml  Avenup  •Mavwa-rd^  Cftitoim^  9Ai^4b 

4t5  783  sen 

fCaEi forma  Residents  add  6%  Sales  Tax) 


v3 


Hl-Q  BALUN 


•  For  tfepQUe^  yao**  *nu^ea 


•  Replaces  cem&  itmiialDf 

•  Puts.  pom&  m  amenna 

•  RroaiUand&cJ  3  40  MHi 

•  -.^maH  i<ghTweignt  and 
weal  her  D'OoT 

■  1  I  Impedance  fato 

•  For  full  4egai  power  and  moTe 

•  Helps  eliminate  Tvi 

•  With  SO  239  connector 


O^ 


2 


Hl-Q 

6aiu» 


only  $13.95 


I 


HI'Q  ANTENNA 

INSULATOR 


Small  ruggea  it^tweiq^ 
AealherpfOOf 


9^^ 


$6  95    ^''^  ^^^  ^^  cormcctot 

HI'Q  ANTENNA 
END  INSULATORS 


Hugged,  hghtwetghi.  injec- 
lion  iTiQlded  of  lop  Quality 
material,  with  tiigh  riieJac- 
trie  qualjtfes  and  ©KceHent 
weatherabiiily^  End  Insula- 
lofs  are  construci^d  in  a 
s.piral  unending  I  ash  ion  to 
permit  wpndiing  qf  toadjng 
cotis  cr  paftial  winding  br 
luned  traps 


40*1  m 


*4.95 


jTThq 


pt^irf  uttfH 


WITH  Hl-O 


MODEL 
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$31.95 
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^ 
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23.95 
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22 
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16 

25,93 

21.95 
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go 
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SD40 

40 

45 
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2a.flS 

Pvatw  dio^** 

R>gOlO 
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43,95 

mm 
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36 
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RDhBO40 

80.40, 15 
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36  9^ 
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G6 

33.^ 
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fWW      fl^W^-  'W9^^  -SS  Wl 

M.4<« 
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60.75 

Hi.95pr 

&40 

40 

S10,9S  pr 

All  arrtgnnas  arecompleie  ^m  a  Hl-O  Balun  or  Hl^ 
Antenna  Cenl^  tn^ulator.  No.  74  antenna  wtre.  cer~ 
arrric  insulalors.  tOOnylofi  anienna  support  ropeiSO 
models  only  50)  tated  for  fuJI  legal  power  Aniennas 
may  be  used  as  an  inverted  V  and  may  atso  be  used 
by  MARS  or  SWLs. 

Antenna  accessories  ^available  wilh  antenna  orders 
Nylon  guy  rope  450#  rest  100  teet  $4.49 

Ceramic  {Dogbone  Type)  antenna  insulators  $1.50  pr 
S0239  co^)(  connectors  .55 

Air  pnces  are  postpaid  USA  48 
A^tabie  al  your  lavonte  deaJer  oc  aidar  direcl  from 


%F^mm  Dealer  Inqyines  Invited 

Gorden 
Engineering 

BOX  21305  B,  SOUTH  EUCLID.  OHIO  44121 


See  Ltst  ot  Adverusefs  on  page  1  U 
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Faultless  SSTV  Picture 

Preservation 

The  dynamic  duo  of  computer  and  printer  helps  save  those 

perfect  moments.  Just  add  this  program. 


David  A.  Cauger  Kf9X 
390()  Bluebird  Lane 
RoUmg  Meadows  li  60008 


Let's  face  it,  ham  radio  is 
terrific— and  even  more 
so  if  you  team  it  up  with  any 
of  several   allied  fields   in 


electronics.  I'm  not  at  a 
surprised  by  the  large  per- 
centage of  hams  who  also 
own    personal    computing 


equipment.  If  you're  like 
me,  you've  dabbled  in  sev- 
eral allied  fields  including 
personal    computing    and 
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SSTV.  What  follows  is  a 
simple  means  of  obtarning 
hard-copy  pictures  frgm 
your  SSTV  camera,  usirrg  a 
KIM-1  single-board  micro- 
computer. The  method 
should  be  adaptable  to 
other  micros  using  the  6502 
microprocessor. 

If  you're  still  with  me,  I 
presume  you  have  an  SSTV 
camera  and  a  computer 
with  printer.  The  only  other 
item  needed  is  an  8-bit  A/D 
[analog  to  digital)  convert- 
er. Youll  have  to  make  a 
single  tap  into  your  camera 
to  obtain  the  picture  infor- 
mation, Incidentally,  there 
is  no  reason  why  one  could 
not  obtain  that  signal  from 
the  SSTV  monitor  circuitry 
so  that  hard-copy  pictures 
could  be  printed  out  from 
signals  received  over  the  air. 

Hardware 

First  let's  talk  printers- 
The  typjcaf  garden-variety 
80-column  printer  may  not 
give  you  what  you  consider 


TYPfCAL   EXtSTffifG 
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.033 
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AC  VOLTAGE    TO 
CONVERTER 


vco 

TYPICAL   CAMERA  CfRCUfTRV 


SYNC  PULSE 


ADOEU  CIRCUITRY   TO  DRtVF   A-D    CONVERTER  IN   COMPUTER. 

♦ADJUSTED   TO   PRODUCE   APPROPRfATE  PP   RANGE   IN 
OUTPUT   VOLTAQE 


fig.  1.  Emitter-fot  lower  circuit  used  to  drive  A/D  converter  from  SSTV  camera.  Alternate  val- 
ues for  R1  and  R2  are  discussed  in  the  text 


an  adequate  picture  unless 
you  can  decrease  the  hori- 
zontal and  vertical  pitch. 
Pictures  printed  on  a  stan- 
dard LA-36,  for  example, 
are  not  very  impressive.  I 
own  an  LA-34  which  has 
programmable  pitch.  This  is 


^ 


what  gives  the  density  and 
contrast  necessary  for  a  pic- 
ture which  is  at  least  ade- 
quate. IVe  seen  commer- 
cial setups  in  which  the 
printer  double-prints  each 
Ime,  overstriking  each  char- 
acter to  enhance  its  density. 


n  the  case  of  the  LA-34  and 
other  programmable  print- 
ers, picture  density  and 
contrast  can  be  enhanced 
by  decreasing  the  hori- 
zontal and  vertical  pitch  as 
much  as  is  possible— in  my 
case,   16.5    characters    per 
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f/g.  2.  A/D  converter.  PAO-^PA?  and  PB2  are  inpuUoutput 
port  connections  on  the  K!M-1  microcomputer  The  two 
most  significant  bits  of  the  AD  577  A/D  converter  are  not 
used 


inch    horizontally    and    12 
lines  per  inch  vertically^ 

The  idea  is  quite  simple. 
Somewhere  in  your  camera 
there  is  likely  to  be  a  dc 
voltage  which  varies  with 
brightness.  In  my  case,  I  use 
an  old  Dage  CCTV  camera 
with  a  Hal  Devices  convert- 
er. There  is  a  very  conve- 
nient dc  voltage  which 
drives  the  vco  (voltage  con- 
trolled oscillator)  in  the  Hat 
converter  which  1  tapped 
for  this  purpose.  As  shown 
in  Fig.  1,  I  used  an  emitter 
follower  to  provide  for  min- 
imum loading  of  the  con- 
verter and  stiff  drive.  This 
voltage  rises  and  falls  in 
proportion  to  the  brightness 
level  as  the  camera  circuit- 
ry sweeps  the  vidicon  hori- 
zontally across  the  picture, 
and.  indeed,  even  reflects 
the  horizontal  5-milli* 
second  sync  pulses  which 
trigger  each  new  line.  All 
we  need  to  do  is  convert 
this  voltage  to  a  digital  val- 
ue by  the  use  of  an  8-bit  A/D 
converter  and  store  this  in- 
formation in  memory. 

I  used  the  circuit  of  Fig.  2 
to  perform  the  conversion 
task.  It  contains  a  TO-bit  A/D 
converter,  but  I  used  only 
the  least  significant  8  bits. 
This  limits  the  voltage  con- 
version  range  to  2.55  volts. 
Thus,  the  emitter-follower 
circuitry  I  use  tailors  the 
video  signal  so  that  it  spans 

40     73  Magazine  •  August,  1983 


slightly  less  than  2.00  volts. 
There  is  no  reason  why  a 
different  voltage  range 
could  not  be  accommodat- 
ed by  slight  modifications 
to  the  circuitry  shown  in 
Fig.  1  If  you  have  an  8-bit 
converter  available,  you 
probably  have  a  resolution 
of  about  40  mV.  You  would 
want  to  change  my  emitter* 
follower  circuit  (Fig.  1)  to 
provide  a  greater  voltage 
swing  fed  to  the  A/D  con- 
verter so  as  to  preserve 
gray-scale  resolution,  Try 
increasing  R1  and  eliminat- 
ing R12  and  increasing  B  + 
to  10-15  volts. 

The  AD571  converter 
which  1  use  is  relatively  ex- 
pensive but  easy  to  use.  The 
eight  LSB  outputs  are  con- 


fig.  3.  Hard-copy  picture  produced  by  dot-rnatrix  printer  set 
for  16.5  characters  per  inch  horizontally  and  12  fines  per 
inch  verticalty- 


nected  to  PA0-PA7,  and  the 
blank-and-convert  pin  is 
connected  to  PB2.  The  out- 
puts on  port  A  are  tri-stated 
until  PB2  is  driven  low, 
commanding  the  converter 
to  do  its  thing.  After  25  mi- 
croseconds have  elapsed, 
the  data  on  Port  A  repre- 
sents the  analog  input  in 
digital  form.  The  sequence 
is  then  (1)  pull  PB2  low,  (2) 
wait  for  valid  data,  [3)  read 
and  store  data  on  Port  A, 
and  (4)  push  PB2  high  again, 

Software 

The  software  (see  Listing 
1)  occupies  less  than  one 
page  (256  bytes)  of  KIM-1 
memory  plus  one  addition- 
al page  for  the  character 
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IZ3Q      ^Ftm    mitt    ni^i^^  SI»IGHTf«ESS  tCMEL, 

tZSO      CHAATAOl^E       .SA  t300<} 

j?ea  .ftY  TO  20  zo  70  20  zo  2i>  20 
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i:3.tO  *BV  20  20  ZO   20  20  20  20  20 
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nSO  ^iY  20  SO  20  20  20  20  20  ZO 

13S0  .Br  20    40  40  40  40  40  40  40 

1370  *&y  40  40  40  4^  40  40  40  ^ 

1360  pBY  40  40  40  40  4f>  40  40  40 

1390  ,BY  40  40  40  40  41^  40  40  40 

1400  ,BY  40  40  40  40  40  40  40  40 

t410  ,SY  40  40  40  40  40  40  40  40 

t420  .B¥  4€  4E  4E  4E  4£  33  93  53 

1430  ,BV  S3  ?3  €S  BE  BE  SC  BE  BF 

14  40  *By  er  SF  B¥    EF  79  7S  ?3  79 

14:^0  ,BY  75  3B  3a  36  M   3A   2E  ZE 

14G4  .BV  2E  2E  2E  27  27  27  27  27 

1470  *aT  fiO  60  60  go  «0  tO   20  20 

I4BQ  »BV  20  20  20  20  20  20  20  20 

J*»  •*¥  ZO   2*  ZO  20  20  20  20  2© 

IS^OO  .BT  2'0  ZO  ZO  ZO  20  ZO  20  20 

1910  .av  ZO  20  20  ZO  ZO  ZO  ZO  2Q 

iS20  -BT  ZO  20  ZO  ZO  20  20  ZO  20 

1930  .St  20  20  20  20  20  20  20  20 

1&40  ,■¥  20  20  ZO  20  20  20  20  20 

I^^^O  .«Y  20  20  20  20  30  20  20  20 

15«0  .IV  20  20  ZO  20  20  ZO  20  20 

15 ?0  .BT  ZO  ZO  ZO  ZO  20  20  20  20 

t^99  .9T  20  20  20  20  20  20  20  10 

t^ilO  .BT  ZO  20  20  ZO  20  30   20  20 

1600   fNI>.  ,£N 


Lookup  table. 


lookup  table.  The  routines 
are  straightforward  and 
documented  in  the  listing. 
The  program  consists  of 
four  sections:  [1]  clear 
memory,  (2)  acquire  data 
and  store  in  memory,  and 
(3)  recall  data  and  print 
character  from  (4}  the 
lookup  table.  I  used  pages 
$31-$5F  to  store  data,  but 
any  12K  block  can  be  used 
by  making  the  appropriate 
changes  in  the  software. 

Since  an  SSTV  picture  is 
approximately  125  lines 
from  top  Co  bottom,  it's  log- 
ical to  store  about  that 
same  number  of  values 
across  each  line  since  little 
improvement  in  resolution 
can  be  had  by  increasing 
beyond  125.  The  KIM-1  on- 
board timer  is  used  to  space 
the  video  samplings  by 
about  530  microseconds. 
Simple  math  reveals  that 
1 25  samplings  of  530  micro- 
seconds each  is  a  time  dura- 
tion of  about  66,000  micro- 
seconds. At  a  horizontal 
sweep  frequency  of  15  Hz, 
each  sweep  takes  about 
66,000  mrcroseconds,  so 
our  delay  is  about  right. 

The  software  simply  sam- 
ples the  dc  output  of  the 
camera  each  530  microsec- 
onds until  all  12K  of  memo- 
ry is  filled.  It  then  proceeds 
to  reset  the  pointers  and 
read  the  values  out  sequen- 
tially. 


Don't  Get  Stuck  With  Low 


fS!!T[lm!ijlwIiiFK 


This  Is  The  Unit  That  Can  Be  Upgraded 


^j^^^mgggigii 


Modes  of  Operation 

1 .  8.5  sec.  frame  sequential 

2.  17  sec.  high  resolution  frame  sequential 

3.  128  line  sequential  (25.5  sec.)  single  frame  transmission 
4»  256  line  sequential  (51  sec.)  single  frame  transmission 

Storage  Capability 

t.  12  B/W  pictures  (128  x  128)  world  standard  format  now  In  use 

2.  6  high  resolution  B/W  pictures  (128  x  256) 

3.  4  full  color  pictures  (1 28  x  1 28)  4,096  hues  of  color 

4.  2  high  resolution  full  color  pictyfes  ( 1 28  x  256)  4^096  hues  of  color 

Total  Capability 

1 ,  Used  with  B/W  camera  and  RGB  filters 

2,  Instantly  snatch  cofor  pictures  using  color  camera 

3,  fnstantly  snatch  a  commercial  or  public  color  television  picture 

4,  Singte  snatch  capability  from  a  VCR  composite  or  RF  outputs 

5,  Interface  any  computer  (B/W  or  color)  using  the  I/O  port 

6,  Displays,  transmits  and  receives  4  x  3  or  1  x  1  aspect  ratio  in  any 
mode.  4x3  aspect  ratio  is  full  screen. 

7,  Compatible  with  systems  now  in  use  woridwtde 

8,  Overlays  graphics  (snatch  &  receive  modes)  over  any  picttire  in 
memoiy 

Any  future  modifications  will  be  sent  to  you  free  of  charge  providing 
order  is  received  on  or  before  September  30,  1983. 

BASIC  SYSTEM  NECESSARY 
TO  GET  ON  COLOR 

You  may  purchase  either  High  Resolution  or  Standard  Resolution, 
which  you  may  later  upgrade. 

Standard  Resolution 

3000-C  Conversion.  This  system  contains  twelve  1 6K  memory  chips. 
This  board  is  completely  assembled,  aligned  and  tested.  Kit  includes 
all  installation  parts  and  instructions.  Kit  $485 

High  Resolution 

3064-C  Conversion.  This  (s  the  3000-C  system  upgraded  for  high 
resolutbn.  \t  contains  twelve  64 K  memory  chips.  Kit  Includes  all 
installatfon  parts  and  instructions.  Kit  $560 

Television  interface 

ISTV-3.  This  system  is  installed  in  your  television  set.  ft  provides 
interfacing  to  the  first  video  amp  and  the  red,  green  and  blue  guns  of 
the  television  set.  It  also  provides  red,  green  and  blue  video  outputs 
from  the  TV  set  providing  correct  color  separation.  This  modification 
makes  an  ideal  monitor  for  both  standard  and  high  resolution  cobr  video. 

Kit  $1 34 

S^^  Ust  of  Aifvertfsefs  oo  p9>ge  n* 


1. 
2. 
3. 
4. 


COLOR  CONVERSION  FOR 
ROBOT  400* 

Interface  System's  new  1 2  memory 
conversion  offers  picture  perfect 
high  resolution  color.  This  new 
system  is  tine  3064-C  Series.  Its 
twelve  64K  RAMs,  video  input 
multiplexing  and  timing  circuits 
provide  excellent  results  in  both 
receiving  and  transmitting.  Four 
modes  of  operation  are  available 
at  the  operator's  fingertips.  Its 
compatability  with  existing  on-the- 
air  transmissions  is  outstanding. 
It  provides  more  memory  storage 
capability  than  any  other  unit 
currently  available  to  SSTVers. 


Additional  Modification  Available 

Single  frame  (line  sequential)  and  cobr  bar  generator  $  65 

Full  screen  (4x3  aspect  ratio)  $134 

First  sync  modification  and  graphic  overlay  fsJ/C 

CIM  4000.  This  is  a  computer  interface  module  for  any  computer 
with  an  I/O  port.  Video  Is  transferred  from  the  memories  of  the 
ROBOT  400*  to  the  memories  of  the  computer.  Alt  types  of  image 
processing  ard  graphic  overlays  are  possible  (softwaie  not  induded) 

$120 


The  following  TV  sets  can  be  used  With  this  system: 

Gold  Star  13",  model  #CR407 
K-Mart  13",  model  #KMC  1311G 
And  Others 


All  modifications  can  be  installed  by  Interface  Systems. 

For  further  information  or  to  place  an  order, 
call  (214)  882-9908. 


INTERFACE  SYSTEMS 


K-a 


Route  4,  Box  634K,  Lindale,  TX  75771 


WE  REVOLUTIONIZED 
COLOR  SLOW  SCAN  TV 


*Robot  400  is  trademark  of  Robot  Research, Inc, 
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ALL  HF  BANDS ! 


^\.\X^"^ 


ViV 


The  SLINKY  DIPOLE' Antenna 

A  broadband,  tow  SWR  dipole  that  really  works  in  apart- 
ments, small  yards,  attics,  anywhere  a  small  antenna  is  a 
must.  Indoors  or  out  you  can  work  ANY  HF  BAND,  in- 
cluding 10  MHz,  No  gimmicks  or  add-ons  (magine 
80M  in  as  little  as  24  ftJ  Complete  kit  and  instructions, 
plus  50  ft.  of  coax.  Easy  to  set  up  and  adjust,  More 
information  availabie  -just  call  or  write. 


Bt^cksburg  Group 

Box  242  Suite  500 
Blacksburg,  Virgmja  24060 
703/95 1 -9030 


$67.95  postfMiicI  |Jn  USA  | 

Money  Sack  Guarantee 
Vrrginfa  residents   ^ 
add  4%  safes  tax     H 


Operation 

Once  the  hardware  h 
connected  and  the  program 
loaded,  start  the  sequence 
at  $2FO0,  but  wait  until  the 
camera  vertical  sweep  is  at 
the  top.  In  my  case,  I  ad- 
dress $2F00  and  watch  the 
SSTV  monitor,  punching 
CO  on  the  KlM-1  keypad  as 
the  vertical  sweep  begins  a 
fresh  sweep.  After  about  8 
seconds  have  elapsed,  the 
printer  will  print  CR/LF  sev- 
eral times  and  then  begin 
printing  line  after  line  of  the 
picture.  At  the  conclusion, 
the  computer  reloads  the 
starting  address  of  the  pro- 
gram and  jumps  to  the  KIM 
monitor. 

My  first  few  attempts  at 
printing  pictures  immedi- 
ately revealed  that  the  as- 
pect ratio  was  way  off  — 
that  is,  the  picture  was  not 
square  or  even  close.  Hap- 
pily enough,  the  error  was 
almost  exactly  2:1;  the  pic- 
ture was  twice  as  long  as  it 
should   have   been   for   its 


width.  The  solution  was 
simple:  print  every  other 
line.  The  program  watches 
for  a  sync  pulse  (sync  pulses 
in  my  camera  deliver  a  volt- 
age  less  than  $3CX  so  it  was 
simple  to  wait  for  a  string  of 
values  less  than  $3C  and 
then  begin  printing.  In  order 
to  print  every  other  line, 
one  merely  prints  past  the 
next  sync  pulse  by  loading  a 
value  in  LINECOUNT 
which  ensures  this.  The  soft- 
ware waits  for  the  ''next " 
sync  pulse  before  beginning 
to  print  again  This  seems  to 
work  welL  Incidentally,  this 
threshold  value  will  prob- 
ably differ  with  each  hard- 
ware setup,  so  be  prepared 
to  modify  the  value  found 
in  addresses  $2F7E  and 
$2F85  to  be  just  a  few 
counts  larger  than  the  digi- 
tal value  returned  by  your 
A/D  converter  for  camera 
sync  pulses. 

Which  character  do  we 
print?  Early  in  the  game  I 
used  my  BASIC  interpreter 
to  print  every  ASCII  charac- 


ter in  8  lines  across  the 
page.  This  printout  was 
viewed  from  a  distance  and 
my  subjective  judgment  se- 
lected the  following  char- 
acters, starting  with  the 
least  dense  and  growing  to- 
ward the  most  dense:  $20 
(spacel  S60  n,  $27  U  $2E  (1 
J3B  C),  $79  (vX  $6F  (ol  $6E 
(nl  $53  (SI  $4E  (N),  and  $40 

These    characters    are 

placed  across  page  $30  of 
memory.  The  hashing  tech- 
nique is  used  whereby  the 
video  value  retrieved  is 
used  as  the  address  in  page 
$30,  If,  for  instance,  the  A/D 
converter  returned  the 
value  of  $50,  then  the  pro- 
gram looks  at  $3050  and 
prints  the  ASCII  character 
stored  at  that  address.  The 
spacing  and  placement  of 
the  characters  was  done  by 
experimentation  and  can  be 
adjusted  easily  by  the  user 
to  meet  individual  camera 
characteristics.  Since  my 
camera  gives  minimum 
voltage  for  black  and  sync 
and  higher  values  for  bright 
and  white,  the  values  in  the 
table  are  arranged  this  way, 
with  the  (@)  stored  in  the 
lower  addresses  and  the  (J 
stored  in  the  higher  ad- 
dresses. If  a  camera  gives 
the  reverse,  namely,  a  lower 
voltage  for  a  brighter  level, 
reverse  the  order  of  the 
stored  values  in  page  $30. 

It  is  unlikely  that  my 
placement  of  values  in  the 
lookup  table  will  suffice  for 
your  camera,  so  let  me  sug- 
gest the  following:  Manual- 
ly load  the  table  with  my 
Suggested  values,  starting 
at  $3000,  loading  25  each  of 
the  ASCII  characters  until 
you  reach  the  top  of  the 
page  at  $30FF. 

Focus  the  camera  on  a 
photo  having  a  nice  range 
of  grays  and  including  full 
white  and  full  black.  Start 
the  program  at  $2F00  and 
then  look  at  the  values 
stored  in  the  12K  of  RAM. 
Note  the  minimum  and 
maximum  values  found. 
These  represent  the  sync- 
through-white  range  of  your 


camera.  If  sync  is  returned 
by  your  converter  as,  say, 
$20,  and  full  white  is  re- 
turned as  $61,  then  you 
know  that  all  values  con- 
verted will  fall  within  this 
range.  Your  lookup  table 
values  will  be  evenly  spread 
from  $3020  to  $3061,  and 
addresses  above  and  below 
this  range  may  be  loaded 
with  $00  since,  theoretical- 
ly, they  will  never  be  used 
Note  that  you  may  adjust 
the  placement  or  dispersion 
of  values  across  the  range 
to  account  for  individual 
camera  characteristics.  If, 
for  instance,  you  want  more 
contrast,  then  load  fewer  of 
the  numbers  for  the  center 
of  the  gray  scale,  namely, 
fewer  $79s  and  $6Fs,  mak- 
ing up  for  this  decrease  by 
increasing  the  occurrence 
of  numbers  near  the  ends  of 
the  range- 
As  with  any  such  picture. 
it  must  be  viewed  from  a 
distance  to  disallow  the  eye 
from  reading  the  individual 
characters  and  enhancing 
the  overall  picture.  The 
lighting  of  the  subject  is  a 
very  important  considera- 
tion, and  users  should  ex- 
periment In  general,  use  a 
hair  light  directly  above  the 
subject  and  fight  the  face 
more  from  one  side  than 
the  other.  Avoid  direct  fron- 
tal lighting  as  this  flat  light- 
ing tends  to  hide  the  fea- 
tures. Fig.  3  shows  a  typical 
printout. 

I've  had  more  fun  than  f 
anticipated,  producing  a 
hard-copy  picture  of  a  visi- 
tor and  giving  it  to  him  to 
take  home.  People  seem  to 
deem  this  a  reasonable  jus- 
tification for  having  a  com- 
puter, and  if  you're  any- 
thing like  me  you  need 
every  justification  you  can 
get  to  cover  your  expendi- 
tures of  time  and  money. 

Tve  just  begun  to  experi- 
ment with  this  technique 
and  no  doubt  many  im- 
provements will  be  made  to 
what  Tve  started  here.  I'd 
be  most  interested  in  hear- 
ing from  others  who  have 
found  ways  to  improve  it.B 
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Save  Your  Signal  with 
Forward  Error-Correction 

In  a  hostile  signal  environment, 
you  need  all  the  help  you  can  get. 


There  have  been  several 
short  articles  on  packet 
radio  over  the  past  few 
years,  but  this  article  will 
present  some  different  ideas 
on  using  computers  to  ob- 
tain error-free  transmission 
of  digital  data  over  poor- 
quality  radio  channels  {see 
"Computers  and  HF/'  73 
Magazine,  January,  1981). 
The  current  efforts  in  setting 
up  packet  networks  share 
several  things  in  common. 
They  all  use  rather  large 
blocks  (about  260  bytes), 
and  they  all  use  error- 
detecting  codes  with  no  for- 
ward error-correction  capa- 
bility. Since  these  systems 
are  being  set  up  to  make  use 
of  the  specialized  integrated 
circuits  that  are  being  pro- 
duced for  the  commercial 
market,  this  result  is  to  be 

expected  — the  commercial 
market  uses  the  telephone 
system  for  its  long-haul 
communications,  and  these 
types  of  packets  will  prob- 
ably work  very  well  on  a 
phone  line  or  on  a  radio 
channel  that  acts  like  a 
phone  line, 

A  good  quality  VHF  radio 
channel,  or  a  VHF  repeater 
channel,  behaves  very  much 


like  a  telephone  channel 
when  it  comes  to  band- 
width, level  stability,  and 
noise  bursts,  so  it  is  reason- 
able to  ej<pect  these  packet 
systems  to  work  fairly  well 
in  these  cases.  Considerable 
effort  has  gone  into  com- 
mercial research  on  this  top- 
ic, so  it  is  probably  smart  to 
follow  their  recommenda- 
tions—when our  radio  chan- 
nels act  like  phone  lines. 

On  the  other  hand,  a  nor- 
mal HF  radio  channel  does 
not  act  very  much  like  a 
telephone  channel.  On  a 
typical  day  one  can  expect 
noise  bursts  every  few  sec- 
onds, deep  fading,  and  lots 
of  interference  from  other 
signals.  In  short,  the  channel 
is  much  more  "hostile"  than 
a  repeater  channel  and 
many  more  transmission  er- 
rors can  be  expected  per 
unit  time.  This  means  that 
for  a  packet  system  to  work, 
it  will  be  forced  to  transmit 
only  very  short  packets  in 
order  to  get  some  passed  er- 
ror-free  between  noise 
bursts  and  interference.  In 
this  mode,  the  framing  and 
control  bits  added  to  the 
data  in  a  packet  become  a 
very    significant    overhead 
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Fig.  1.  Encoded  b!ocl<.  format 
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and  greatly  reduce  system 

throughput. 

Another  problem  with  the 
packet  approach  as  it  stands 
is  that  only  one  packet  at  a 
time  is  sent  to  the  receiving 
station,  and  the  sending  sta- 
tion must  wait  for  an  ac- 
knowledgement of  correct 
receipt  before  sending  the 
next  packet.  On  a  very  long 
HF  path,  or  especially  on  a 
satellite  path,  that  require- 
ment can  add  significant  de- 
lays to  the  process.  Under 
these  circumstances  it 
would  be  desirable  to  send 
several  blocks  of  data  in  one 
transmission,  and  then  allow 
the  receiving  station  to  se- 
lectively request  retransmis- 
sion of  only  those  blocks 
that  it  received  garbled 

I  have  been  working  on  a 
different  approach  to  the 
problem  of  sending  digital 
data  over  poor-quality  radio 
channels  for  the  past  year.  It 
uses  shorter  blocks  and  a 
code  which  allows  forward 
error- correct  ion  so  that  it 
can  function  effectively  un- 
der the  most  severe  condi- 
tions. I  expect  it  to  work 
much  better  than  packets 
over  HF  and  satellite  paths. 

Approach 

This  scheme  has  been  set 
up  primarily  for  the  singte- 
station-to-s  ingle-station 

mode  of  operation,  as  op* 
posed  to  the  mufti-user, 
shared  channel  operation  of 
a  packet  repeater.  All  cod- 
ing and  decoding  is  done  in 


software,  and  standard  asyn* 
chronous  RTTY  modulators 

and  demodulators  are  used. 
The  coding  and  block  for- 
mat would  work  just  as  well, 
however,  if  synchronous 
modulators  and  demodula- 
tors were  used. 

The  system  transmits  8-bit 
bytes  as  its  data,  allowing 
either  computer  machine 
code  or  ASCII  text  to  be  ac- 
commodated.  The  commu- 
nicatians  channel  is  as- 
sumed to  be  very  noisy  and 
prone  to  inEerference  and 
fading  (a  typical  HF  channel 
under  bad  conditions].  Since 
errors  are  assumed  to  occur 
very  often,  a  system  of  for- 
ward error -correction  is 
used. 

As  opposed  to  the  cyclic 
redundancy  check  (CRC) 
used  in  packet  schemes, 
where    a   packet    must    be 

retransmitted  when  one  or 
more  errors  are  detected  in 
a  block,  a  forward  error-cor- 
rection scheme  uses  several 
additional  check  symbols 
transmitted  along  with  the 
data  to  allow  it  to  detect 
and  correct  (up  to  a  point) 
transmission  errors  within 
the  data.  Only  when  more 
errors  occur  than  the  code  is 
capable  of  correcting  must 
a  block  be  retransmitted- 

To  allow  the  sending  sta- 
tion  to  transmit  several 
blocks  before  pausing  to 
listen  for  acknowledge- 
ments, an  'address"  field  is 
included  in  each  block.  This 
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fig-  2.  Output  under  ideal  conditions. 


Fig.  3.  Output  under  severely  degraded  conditions. 


8-bit  number  is  uniquely  as- 
signed by  the  transmitting 
station  to  each  block  to 
identify  it  The  receiving  sta- 
tion then  acknowledges  re^ 
ceipt  of  a  block  by  sending 
its  address.  Those  blocks 
that  are  not  acknowledged 
(their  addresses  are  not 
received  back  at  the  trans- 
mitting station)  are  then 
retransmitted.  This  feature 
allows  up  to  about  256 
blocks  to  be  transmitted  in  a 
single  transmission  before 
pausing  to  listen  for  ac- 
knowledgements from  the 
receiving  station.  This  way, 
the  long  transmission  delays 
of  a  satellite  channel  will 
not  be  nearly  as  costly  in 

throughput 

After  some  analysis  and 

experimentation,  a  twice-in- 
terleaved Reed-Solomon 
code  of  length  15  was 
chosen  to  encode  each 
block  of  data.  This  code 
:akes  9  bytes  of  data,  com- 
mutes 6  unique  check  sym- 
>ols,  and  transmits  them  to- 
jether  as  a  block  of  15 
lytes.  M  shown  in  Fig,  1, 
?ach  block  begins  with  a 
tart  flag  (55HX  a  block  ad- 
Iress  byte,  and  7  data  bytes, 
'he  final  6  bytes  of  the 
ilock  are  the  check  symbols 
tsed  by  the  decoding  soft- 


ware for  error-detection  and 
-correction.  The  use  of  6 
check  symbols  allows  the 
correction  of  up  to  3  errors 
anywhere  within  the  15 
bytes  of  the  block,  and  de- 
tection  of  a  garbled  block 
when  more  than  3  errors  oc- 
cur. To  give  the  decoding 
software  ample  time  to  cor- 
rect a  garbled  block,  a 
0.2-second  steady  mark  is 
transmitted  between  blocks. 

Block  transmission  times 
[including  the  0.2-second 
inter-block  gap)  are  about 
17  seconds  at  110  bps,  07 
seconds  at  300  bps,  and  032 
seconds  at  1200  bps  If  the 
transmitting  station  chose  to 
transmit  a  full  256  blocks 
before  its  pause  to  listen  for 
acknowledgements,  the 
maximum  time  per  transmis- 
sion would  be  about  7  min- 
utes at  110  bps,  3  minutes  at 
300  bps,  and  1-1/2  minutes  at 
1200  bps.  These  are  all  con- 
venient transmission  lengths 
to  avoid  abusing  transmit/re- 
ceive relays  in  the  transmit- 
ters. 

By  using  comparatively 
short  blocks  and  incorporate 
ing  forward  error-correction, 
this  system  has  the  ability  to 
function  effectively  under 
conditions  much  worse  than 
those  which  can  be  toler- 


ated by  a  normal  packet 
system  Since  3  out  of  every 
15  characters  in  a  block  can 
be  garbled  and  still  allow 
the  block  to  be  corrected  to 
full  accuracy,  no  blocks 
need  to  be  retransmitted  if 
the  channel  error  rate  is 
always  20%  or  less.  In  con- 
trast, the  packet  system  will 
require  a  retransmission 
whenever  even  a  single  error 
is  experienced  in  a  block. 
The  net  effect  is  that  many 
fewer  block  retransmissions 
will  be  required  for  this 
scheme  under  poor  condi- 
tions. 

In  exchange  for  this  add- 
ed capability,  one  must  real- 
ize that  even  under  the  best 
conditions,  only  7  out  of 
every  15  characters  are  real 
data,  and  one  now  also 
needs  additional  coding  and 
decoding  software  to  use 
the  system. 

Example  Decode 

A  program  was  devel- 
oped to  test  the  encoding 
and  decoding  functions,  and 
sample  output  from  this  pro- 
gram is  shown  in  Figs.  2  and 
3.  The  test  program  takes  a 
prepared  list  of  6  and  7  char- 
acter words  or  easily  recog- 
nizable sequences,  encodes 
these  using  the  proper  for- 


mat and  sends  them  to  the 
local  transmitter  as  an  FSK 
signal  The  transmitter  is 
operated  with  its  oscillator 
only,  and  the  local  receiver 
is  tuned  to  demodulate  the 
test  signal  This  signal  is  then 
recorded  on  tape  and  repre- 
sents a  noise-free  example 
of  a  sequence  of  properly- 
encoded  data  blocks. 

To  test  the  decoder  func- 
tion, the  tape  is  replayed, 
but  the  recorder  output  is 
mixed  in  with  noise  from  the 
same  receiver  tuned  to  an 
unused  area  of  an  HF  band. 
The  noise  level  from  the 
receiver  is  then  adjusted  un- 
til the  demodulator  is  pro- 
ducing garbled  output 
much  of  the  time.  The  test 
program  prints  out  the  raw 
received  data  block,  and 
also  the  data  after  it  has 
been  processed  by  the  de- 
coder. Often  the  decoder 
can  be  observed  to  have 
successfully  corrected  a 
badly  garbled  block. 

Fig.  2  is  an  example  of 
program  output  under  ideal, 
no^oise  conditions.  The  left 
column  is  the  raw  received 
15-character  data  block,  in- 
eluding  the  start  flag  (it 
prints  as  a  "U''},  the  address 
field  (prints  as  a  blank),  the  7 
data  characters,  and  the  6 
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check  symbols.  The  check 
symbols  look  like  random 
garbage,  but  rest  assured 
that  they  have  meaning  to 
the  decoder!  The  right  col- 
umn is  the  character  se- 
quence that  is  output  from 
the  decoder.  In  this  no-noise 
case,  every  block  is  correct- 
ly decoded,  of  course,  and, 
indeed,  even  the  raw  data  is 

error-free^ 

The  output  shown  in  Fig. 

3,  however,  is  after  the  noise 
level  has  been  increased 
enough  to  cause  all  blocks 
to  sustain  several  errors.  (At 
this  noise  level  there  were 
also  several  blocks  where 
more  than  the  allowable 
number  of  errors  occurred 
and,  as  expected,  the  de- 
coder was  not  able  to  cor- 
rect the  data  in  these  cases ) 
By  comparing  the  raw  data 
block,  with  errors,  to  the  de* 
coder  output  and  to  the 
known  correct  block  in  Fig. 
2,  one  can  see  that  the  de- 
coder is  often  able  to  cor- 
rect the  blocks  (Not  shown 


in  this  listing,  but  extremely 
important,  is  the  decoder 
flag  that  indicates  when  it 
has  detected  a  bad  block 
that  it  could  not  correct. 
Each  of  the  blocks  that  were 
not  successfully  decoded 
would  have  had  this  flag 
set) 

Fig.  3  also  illustrates  that 
the  decoder  can  not  only 
correct  several  errors  in  a 
block,  but  also  it  can  often 
correct  a  block  when  the 
start  flag  was  so  corrupted 
by  noise  that  the  received 
data  is  not  in  the  proper  po- 
sition  within  the  block. 

Networks 

This  system  is  optimized 
for  station-to-station  links 
and  HF  channels,  while 
packet  systems  are  opti- 
mized for  VHF  repeater  and 
multi-user  channels.  This 
does  not  mean,  however, 
that  the  two  cannot  be  mu- 
tually beneficial.  For  local 
networks,  using  high<iuality 
repeater  channels,  the  pack- 


et scheme  alone  would  be 
used-  But  for  those  HF  or 
satellite  links  where  data  is 
being  passed  between  iso- 
lated packet  networks, 
packets  could  be  trans- 
ferred by  breaking  them  up 
into  the  smaller  blocks  re- 
quired for  the  forward  error- 
correcting  scheme  and  send- 
ing them  to  the  receiving 
station  as  a  series  of  these 
smaller  blocks.  At  the  re- 
ceiving station  (a  "gateway" 
into  the  receiving  network), 
the  blocks  would  be  proper- 
ly  assembled  to  restore  the 
packet,  and  the  packet 
would  be  introduced  into 
the  local  network  like  any 
other.  Unless  one  is  blessed 
with  a  very  good  HF  chan- 
nel, this  approach  will  prob- 
ably be  more  successful 
than  attempting  to  transmit 
the  packet,  intact  over  the 
HF  or  satellite  link. 

Conclusions 

A     complete     software 
system    incorporating   this 


error-correction  scheme  has 

been  completed  for  ama- 
teur digital  communications 
and  has  been  in  use  (on  the 
air)  for  almost  a  year  by  the 
lime  this  is  printed.  While  it 
is  still  undergoing  changes 
and  enhancements,  it  is 
already  a  very  viable  system 
and  provides  greatly  im- 
proved communications 
over  standard  RTTY. 

The  existing  software  is 
written  for  Digital  Group 
Z-BO  computers  and  requires 
a  minimum  of  26K  memory. 
It  requires  only  conven- 
tional  RTTY  interface  hard- 
ware and  is  available  from 
the  author, 

Further  refinements  are 
planned  for  the  system,  In- 
cluding incorporation  of  a 
hardware  interface  board  to 
simplify  the  software  and 
allow  higher  speed  opera- 
tion (up  to  9600  bps)  while 
making  it  easier  for  people 
operating  other  computer 
systems  to  use  the  system,  ■ 


YOU'LL  NEVER  GET 


A  BEHER  DEAL 


HUSTLER  ANTENNAS 


SF2  -  "Buck  Buster'  5/r  Wave 

2  Meter  Antenna  w/3/8  x  24" 
Threaded  Base  -  onni: 
3dB  gain  oUau 


$8 


HOT  -  EASY  ON/OFF 
TRUNK  MOUNT 

with  3/8  X  24"  Swivel  Ball 
for  CG144  &  SF-2 


:^nA 


95 


CG144 

5-2d8  gain 
Collinear 
w/3/8  X  24" 
Threaded  Base 

Get  44  •  6(1B 

Base 
Antenna 


$23 


95 


'68 


50 


G7144-7IIB 

Commercial 
Grade  Base 
Antenna 


m 


00 


And  many  other  Hustler  Antennas  &  Mounts 

BBLT144... ..,,39"     SFM .-..,...24" 

BBLT440 ..,,.  24'^     THF 13"' 


HLM 


+**•■■ 


1386     IJHT'1 


gss 


CECO  STOCKS  THE  ENTIRE  HUSTLER 
VHF/UHF  &  COMMERCIAL  LINE 

DEALER  INQUIRIES  INVITED 


C0MMIIH1CAT10HS*  INC. 


2115  AVENUE  X 

BTCOKLYK,  N.y.  41235 

(212)  646^300 

(800)221^0660 

TELEX  235125        ^7 


We" re  changing 
what  repeaters 
can  do  -,,for  YOU! 


The 

RC-850  Repeater 
Controller— The 
New  Standard  in 
High  Performance! 


Whether  you're  a  repeater  owner* 
control  op,  or  user  the  RC-650 
controller  offier^  you  capabilities 
you've  only  dreamed  of  LiKe  natural 
sounding  speech  syntheses  . . .  easy, 
remote  Touch-Tone  programming  . . . 
talking  meter  read  back  . . .  synthesized 
remote  base  operation  . . .  and  an 
autopatch  with  fieatures  you  have  to 
hear  to  believe. 


Most  Important  of  all  upgrade 
through  software,  prevents  obsoles- 
cense. Which  lets  us  bring  you  new 
features,  like  our  scheduler-  for 
automatic  changeover  of  repeater 
status  by  time  and  day  of  week  . . . 
And  our  mailbox  for  leaving 
messages  for  your  friends  Plus  much, 
much  morel 

Ask  anyone  that  owns  an  RC-850 
controller.  Or  ask  us  for  our  demo 
tape,  so  you  can  hear  for  yourself. 


CICC 


odvanced 

compuiof       Call  or  write  for  detaiied  specifications 
connote         on  the  RC  850  Repeater  Controller. 

10816  Nort  bridge  Square  •Cupertino.  CA95D14  •  1408)749  8330 
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812-422-0231 


^ 


808  N.  Main 
Evansvllle,  IN  47711 


t^449 


IC0M2AT 


ENCOMM/SANTEC 
ST444/^P 


YAESUFT77 

CP*1  Nflw  Compuler  Interface. ..,.,,. ca^l 

CK-2Conlesi  Memory  Keyer. . , J139.00 

144  Isopoia  Antenna.  ..    .  ..^,, ,,**,„*  ,,40.00 

JU-UANCE 

HD73  {10.7  sq  tIJ  flotaior .  .$99,00 

U-110  Small  Ratator , , .48.00 

ASTRON 

RS7A5-7  Amp  PowerSupply-.  .^,  ..,* ,, $49.00 

RS 1 2A  9- 1 2  A  mp  Po w&r  S  u  pfJTy . . . .  > . .  ^ . , . . » ^ .  • . .  69.00 

RS20A  1620  Amp  Rower  Supply ,  ,89.00 

RS20M  16-20  Amp  w/meter, 109.00 

HS35A  25-35  Amp . , . 135.00 

RS35M  2S36  Amp  w/m6tof  ..-,_....,,..*.....  .149,00 

naSOA  37-50  Amp, , „ , .  199.00 

RSSOM  37-50  Amp  w/m6t*f . . , .2^.00 

VS  20M  Varfable  *ymeter. , . . ,.,,.,._.,,.  1 25,00 

VS'35M  Variable  w/meler   ,......,.,,,,,  .175.00 

VS-50M  Variable  wfm&tm .,-.........,»....,.  .249.00 

RS-12S  w/speaker 74.00 

RS'2CS  w/apeaker .  .....*......,,.......*.*..  104,00 

e«w 

Folded  Dipol€  BO- 10  Meter,  Only  90'  Long, 
No  Tuner  Kecee&ary .$135.00 

BASH 

Books  &nd  Tapes .$9.95 

PENCHER 

SY'I  Paddle/BY  2Clirom« $36.00M5.aO 


TEN  TEC  CORSAIR 


BUTTERNUT 

H  F6V  aO-10  Meter  Vertical . 

ZA-1A  Baiun, ........... 


*  *"#;•,»■*.».■.  -  *  t ' ' 


.$119.00 
...16.50 


COSH  Cfl  AFT 

A3  Tribender  3  EL^  ......i.*. .«,•...■.*«  *.«,*^  "t  >*$1^/00 

A4  Tribandef  4EL ,....,. .  V . , . ,  J  ■  .229.00 

R3  Motor  Tuned  Vertical , .  .229,00 

214BBoomef14EL2M .,,.^.00 

214FB  Boomer  14EL  FM 69,00 

228FB  Power  Pack  28Et  2M  FM .leaOO 

3219  Super  Boomer  19  EL  2M * . .  .83.00 

Z20B  Boomer  17  EL  220  MHz 75.00 

ARX-2B  Hirtgo  Rangef  il2M » . . ,....,. .39.00 

Rotatable  Dlpoleft  ,.*.... call 


OAIWA 

CN  520  1.fr«0  MHi  SWRJPwr  M(r. . 
CN-620B  1.8-150  MHz  SWR^Pwr  Mil 
CN-630  140  450  MHz SWR/PwrMtf. 
CS-201  2'po8itlon  switch ..... 


DRAKE 

TR7AXcvrwiPS7:. 
H7A  Receiver 
TR5Xcvrw/PS75. 


***.*» 


»«*«■.-. i.. » 


.■  1 1  p . 


$63.00 

.110.00 
.  129.00 
..22.00 


.....11,435.00 
.  t-ii.  1.225.00 


,675.00 


ENCOMM  (SANTEO 
ST-144/uP,  220/uP.  440/yP 

Tti*  Hanifh«id«  Otlertrvg  tt^e  Mott  F^aturas 

Call  for  Your  Dlteounl  Price 

HAL 

DS310O/WPT/ST6000 S2.925.00 

CT2200/KB2200 ftiS.OO 


■     4      I      ■■ 


HY^GAIH 

TH7DXS7ELT(1bandef 
TH5  MK2S  SEL  Tr«>ander 
402BAS  2EL  40  Meier  Beam 
66BS6EL 6  Meter  Seam. . . . 
18HTS  80- to  Meter  Beam 

V2S  2  Meter  Venk:«i 

5mWa^e2MMagM¥ 

CD45B.5  8q  ft  Rot 8 tor. 

Hem  IVl5  9q  ft  R  Dial  or 

T2X  20  sqfl  Rotator. 

HDR300  25  sq  ft  Rotator 

Free  Shipping  on  all  crank*up  towers 


■■     i-      I      +      9'     --■ 


f    A    P'    ■    ■ 


(■     -f     *      H 


■«     4      li     -f 


■■    ^    f*   t  m 


m    *     9    •''»  ^m.^   * 


-     I     ♦     - 

I  -I  lii  K 


.  .$375.00 

.  , ,  199.00 
I « »  /1 09  rOO 
*.. 338.00 
....39u0Qi 
.  .  .20,00 
* ,  ^  105^00 
.. .196.00 
,  . ,  249.00 


ICOM 

We  Have  All  Itte  Great  tCOM  Trena&afrerm  In  Stock 

Call  About  the  New  Ones  Now  Available 


IC*2AT 

3AT/4ATHandt^eids.. 
25 A  riew  {|j  splay  &  mic 

290H2M  All  Mode 

4SA440MH2 

R70  Superb  Receiver . 


I   fl  *  «  ■-  a  i 


di      I'     #      I      I 


.Now  Only  $215.00 

.....305.00 

479-00 

349.00 

629.00 


—  »•"»  + 


PrSc9S  and  AvaitatHfty  Sublaci  to  Changa 


ICOM751 

KLM 

KT34A  4EL  Trtband  @eam $299.00 

KT34XA  6£L  Triband  Beam , .  _ 4S0.OO 

144-148-1 3LBA2M  Long  Booiner... •,._*.-*».... 79.00 

143-150-140  2M  SateHJte  Ant „ , ,  ,79.00 

42£M7&'18C  Satellile  Ant.  ...,.*....* . 59.00 

Maximlzer  Antennas ,..,..  Calf 

KANTRONICS 

Tt>»  Fsnlaatlc  fnterttce  lof  CW,  UTTY,  ASCII 

Softwire  Avallebla  forVICSO,  VIC44,  APPLE, 

ATARI,  TRWH;.  Tli9 

Call  for  a  Package  Price 

LARSEN 

NLA-ISO-MM  5m  Wav«2M  Mag  Mt . . ,„i, ...,., .$39.00 

MFJ 

939  3KW  Roller  Inducior  Tuner $289.00 

94lCTuner/Meter/An1.Sw(tch/6alun 81.00 

940B  Tuner/Meter/Anl,  Switch, ...,........,.,,.  72.00 

900  Tuner. .  *  ♦ * . , ........  + ♦♦♦,_..  45.00 

401  Econoheyer.  ..»..,.....*..,., • . .  4500 

422  KeyermENGHER  Paddfe  combo. .......... ,  .69.00 

722FHteTw/noloft. •......^.....t.^.^.^r <.*.*..*.*.  .63. 00 

812  VHP  Meter. .29.00 

816  HF  Meter , .  .29.00 

1040  DelUKe  PreseJectof , , , 89,00 

103  New24hr  C9ock. , 33.00 

313  VHF  Conv  for  HT 36  00 

MIRAGE 

B1 081 0/80  Proarrtp ,*,,,. $155.00 

B101 6 10/160  Preamp »,,..,.,  p ,.,..,. .  245.00 

B3016  30/160  Preamp  __  .....v..,...*...---..  199.00 

D1010N 10/160 440MHz. ... ,*•*..  .275.00 

MP1/MP2  Walt  Meters. 100  00 

nOHN 

25Q - $42.00 

SHURE 

444D  Desk  MJc/4l4A  Hand  MIc $50100^36.00 

TEN-TEC 

New  2M  Handheld $285,00 

Argosy  If  Digital S35.00 

2KW  Tuner  Kit  ,..........,............*...». .  185.00 

The  Fantastic  Corsair. ..,.,. ,.,.....,  Call 

TOKYO  HYPOWER 

HL30V  2/30W  Amp,  *  * ; . . .  .    . ,  *.i  i , .$63.00 

HL160V  3  or  lOnSOW  Preamp , ,  .295.00 

HC2OO0  2KW  Tuner 295.00 

HL82V  10/80W  Preamp. . , . , 145.00 

HL20U  2/20W  UHF  Amp 09.00 

HL45U  10^+5W  Preamp  ..,...,,,„„.,,,„,..  ,1 75.00 
HL90y  lO^SOW  Preamp , .,...,.,.. . .299.00 

YAESU 

FT77 .Call  for  Prices 


Send  SASE  for  our  new  &  used  equipment  list. 

MON-FRI  9AM-6PM  •  SAT  9AM-3PM 


A  Colorado-Style 
Battery  Monitor 

Texas  has  its  barbecue  and  Chicago  its  pizza. 
Colorado's  claim  to  fame  is  this  near-perfect  device. 


Lyoy^ooci  H  Wihon 
iame^fuwn  Stiir  Rt. 
Bouider  CO  80302 

A  battery  monitor  should 
tell  you  when  your  bat- 
tery is  in  trouble,  but  it 
shouldn't  make  trouble  for 
your  battery  The  ideal  de- 
vice (all  the  books  start  with 
the  ideal  device,  don't 
ihey?)    draws    no    current 


when  the  voltage  is  good 
and  draws  as  little  as  possi- 
ble to  warn  you  when  the 
voltage  is  low.  This  circuit 

approaches  the  ideal,  draw- 
ing less  than  30  uA  in  nor- 
mal operation  and  about  3 
mA  when  flashing  the  LED. 

A  big  factor  in  the  low 
power  consumption  of  this 
circuit  is  the  3909  flasher 


PROGRAMMABLE 

CTCSS  ENCODER/DECODER 


(ACTUAL  SiZES 

•  All  37  El  A  Tones 

•  Quartz  Accurate 

•  Universal 

IMMEDIATE  DELIVERY  AVAILABLE 

FROM  NEW  YORK  AND  CALIFORNIA 
DISTRIBUTION  CENTERS 

For  more  information  call  TOLL-FREE 

(800)  828  6884 

NY:  iOOQi  462'7242 


fEKRITROfVICS 

KtO&iL£  DATA  SYSTEMS 
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lai^PINE  AVE 

tJlAGARA  FALLS  NY  14301 


chip.  An  LED  ran  be  a 
heavy  load  for  a  small  bat- 
tery, but  a  flashing  LED 
draws  less  power  and  more 
attention.  The  3909  is  de- 
signed to  be  an  LED  flasher, 
to  operate  on  voltages  as 
low  as  1  5,  and  to  draw  min- 
imum  current.  It  is  also  us- 
abk'  as  an  oscillator,  an  am- 
plifier, and  who  knows  what 
else  (it's  one  of  those!).  So 
check  the  National  Semi- 
conductor Linear  Applica- 
tions  and  enjoy  yourself, 
but  this  time  (surprise)  we 
are  using  it  as  the  designer 
seems  to  have  intended 

The  circuit  is  straightfor- 
ward, and  values  are  not 
critical  1  used  2N3904  tran- 
sistors throughout,  but  I 
suspect  any  low  leakage  sil- 
icon NPNs  would  work.  The 
capacitor  sees  a  voltage  re- 
versal of  1.5  V  each  cycle 
and  probably  should  be 
rated  for  it,  but  I  used  an  or- 
dinary electrolytic  and  it's 
been  working  fine  for  some 
time 

Voltage  from  the  divider, 
R1  and  R2,  normally  holds 
Q1  on,  which  sinks  the  cur- 
rent through  R4  to  ground, 


holding  the  DdHington  (Q2 
and  Q3]  off.  When  the  bat- 
tery gets  tired,  the  voltage 
to  the  base  of  Q1  falls  too 
low  to  hold  it  on.  The  cur- 
rent through  R4  is  thus 
available  to  turn  on  the 
Darlington,  Pin  4  of  the  IC  is 
pulled  down  to  ground,  and 
the  LED  (any  LED)  begins  to 
flash.  The  value  of  R5 
should  be  large  enough  that 
pin  2  does  not  go  more  than 
7  V  above  pin  4  with  the  tn- 
put  voltage  you  are  using. 
R5  controls  flash  rate  and 
current  drain 

My  monitor  keeps  watch 
on  a  9-V  baUery  and  seems 
to  work  quite  well  at  12  V, 
but  for  higher  voltages,  R1, 
R4,  and  R5  can  be  increased 
in  value.  R2  sets  the  limit 
voltage,  and  it  is  a  bit  tricky 
to  adjust.  It  is  much  easier  if 
you  use  an  adjustable 
power  supply  rather  than  a 
voltage  divider  to  get  the 
source  voltage,  since  the 
difference  in  current  from 
on  to  off  can  change  the 
output  of  a  voltage  dividei 
enough  to  make  you  thinl* 
you'll  never  get  it  ri; 
Never  mind  how  1  know 


F/g.  7.  BattefY  monitor. 


Without  doubt  LR-)  is  the  repeater  value  leader!  Compare  its 
outstanding  performance  with  any  repeater  -  then  took  at 
Its  prtce,  LR-I  features  include  individual  die-cast  shielding 
of  receiver  and  transmitter  plus  a  separately  shielded 
6-stage  receiver   prefilter   for   peak   performance   in 
harsh  RF  environments    •    Front  panel  metering 
all  vital  functions  •  CW  identifier   •    Symmetric 
hard  limiting  for  clean  natural  audio    •    Low 
power   MOS   control    logic      •      Even    the 
cabinet  is  included  -  just  plug  in  and  go! 


LINKJNC?  The  LR- 1  is  also  available  with 
controf  circuitry  for  Link  Transceiver 
operation.  Now  link  repeater  sites  with  the 
flexible  control  capability  you've  always 
wanted. 


HIGH  POWER?  Our  PA-75  power  amplifier  is  the 
champion!  Ruggedly  built  to  give  years  of  dependable 
operation  in  continuous  duty  repeater  service. 


Mark  3C  repeaters  and  controllers  have  no 
equal  in  performance.  Both   units  feature 
auto  patch,  reverse  autopatch,  autodial.  I  3 
Morse  messages  and  a  total   of  39  func- 
tions*  Both    feature    microprocessor   control 
and  both  have  been  proven  in  the  field  from  icy 
Alaska  to  tropical  Brazil  A  Mark  3C  supercontroller 
can  make  any  repeater  a  super  performer.  The  Mark 
3CR  repeater  is  in  a  class  by  itself.  It  combines  superbly 
designed    RF  circuitry   in   one   handsome    package.    It    is 
without  doubt  the  world's  most  advanced  repeater! 
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CALL  OR  WRITE  FOR  FULL  DETAILS 

MICRO  CONTROL  SPECIALTIES 


23  Elm  Park    •    Grovefand,  Massachusetts  01834    •    Telephone  (6  t  7)  372-3442 


«^  See  Li^t  of  Ad¥mit^ttr%  on  psge  t14 
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St^n  Cibilhco  WlCV/4 
533  Cora!  Way.  Apt  14 
Corai  Cablet  ft  W34 


The  Totally-Modified  2000 

Take  Azdens  popular  2-meter  rig 
and  add  all  the  extras  you  ever  wanted. 


The  PCS-2000.  Azdens 
first  radio  on  the  US 
amateur  market,  is  an  ex- 
tremely popular  2-meter 
FM  rig.  There  have  been  nu- 
merous modifications  tor 
this  transceiver— adapta- 
tions for  various  special- 
ized situations^and  this  ar- 
ticle is  a  compilation  of 
them.  Amateur-Wholesale 
Electronics  receives  a  lot  of 
inquiries  about  PCS-2Q00 
mods.  Here  they  are. 

The  modifications  de- 
scribed here  include  PL^M- 
tone  installation  informa- 
tion, a  full*band-scan  mod 
(in  case  you  want  to  scan 
across  144-148  MHz  in  one 
sweep  instead  of  in  sepa- 
rate 1  -MHz  sweeps),  a  nicad 
memory  backup  mod,  and 
CAP/MARS  mods  Other 
modifications  have  been 
done;  the  Up,  Down,  and 
Ml  Call  buttons  on  the  mi- 
crophone, for  example, 
may  be  rewired  to  perform 
other  functions.  Here,  we 
will  give  details  only  for  the 
aforementioned  four  modi- 
fications of  the  PCS-2000, 
since  they  are  by  far  the 
most  common  and  most 
asked-for. 

PHone  Installation 

The  PCS-2000  needs  an 
external  tone  oscillator  for 
PL  use.  Any  PL-tone  genera- 
tor may  be  used.  Tone  in- 
jection is  done  on  the  PLL 
board,  which  is  on  the  top 
of  the  rear  section,  toward 
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the  front.  (The  board  num- 
ber is  50-30160.) 

Look  near  the  center  of 
this  board  and  locate  the 
space  for  R159  — it  is  vacant, 
install  a  resistor  of  22k  to 
47k  Ohms  in  this  space. 
Near  R1S9,  there  are  two 
holes  with  white  circles 
around  them  One  of  these 
holes  is  next  to  R124  and 
RT27  — this  rs  ground.  The 
other  hole  is  for  PL-tone  in- 
jection 

Full  Band  Scanning 

The  PCS2000  microcom- 
puter is  programmed  to 
autoscan  in  steps  of  10  kHz, 
within  one  of  these  four 
ranges:  144-145,  145-146, 
146-147,  or  147-148  MHz. 
Depending  on  the  MHz  digit 
at  the  time  scanning  is  be- 
gun, the  PCS-200C)  will  re- 
main inside  one  of  these 
ranges.  This  is  convenient, 
since  it  allows  the  receiver 
to  cross  a  given  frequency 
four  times  as  often  as  would 


be  the  case  if  the  scan  range 
were  a  full  4  MHz.  Thus  it  is 

less  likely  that  a  short  trans- 
mission will  be  missed  en- 
tirety^ This  narrow-scan  i^a- 
ture  also  reduces  the  num- 
ber of  unwanted  channels 
that  are  scanned. 

However,  sometimes  it  is 
desirable  to  scan  the  entire 
2'meter  band,  perhaps  be- 
cause the  local  repeaters  are 
on  widely  separated  fre- 
quencies,  or  because  you 
may  not  know  where  they 
are  (on  an  extended  trip). 
This  can  be  done  manually 
by  hitting  the  MHz  Up  key 
jUSt  as  the  microcomputer 
gets  to  the  top  of  its  1 -MHz 
scan  range  (It  takes  good 
timing!)  But  we  can  easily 
get  a  couple  of  tCs  to  do  this 
for  us.  The  circuit  is  given  in 

Fig.  1. 

This  circuit  is  connected 
to  IC401,  tC402,  and  associ- 
ated circuitry  on  the  control 
board,  which  is  located  on 
top  of  the  control-head  sec- 
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Fig.  t.  Full'band-scan  modification  for  the  PCS-IOOO.  Thedr- 
cuit  is  wired  to  fhe  control  board,  which  is  the  circuit  board 
on  top  of  the  control  head  External  connections  marked  with 
an  asterisk  (*)  are  pin  numbers  for  IC402.  tCi  —  74C08;  IC2  — 
CD4066, 


tton  ot  the  PCS-2000  Exter- 
nal connections  should,  of 
course,  be  made  to  the  un- 
derside of  the  board;  the 
board  is  easily  removed  for 
this  purpose.  Ground  con- 
nections should  be  made  to 
the  common  bus  on  the 
board.  This  entire  circuit  can 
be  built  on  a  piece  of  perf 
board  about  1  inch  square. 
The  best  place  for  the  com- 
pleted circuit  is  right  behind 
the  Offset/Scan  switch  PC 
board  Proper  insulation 
measures  should  be  taken  to 
avoid  short  circuits  between 
circuit  boards. 

When  this  modification 
has  been  installed,  the  Auto- 
scan key  will  cause  the 
PCS-2tX)0  to  scan  across  the 
range  144  000147.990  MHz 
in  increments  of  10  kHz.  If 
the  5k  Up  button  is  activat- 
ed, the  range  becomes 
144  005447.99^1  MHz,  again 
in  steps  of  10  kHz. 

Nicad  Memory  Backup 

Failure  of  any  of  the  three 
iitlle  silver-oxide  memory 
backup  cells  can  give  the  il- 
lusion of  a  rig  in  need  of 
drastic  repair  service.  The 
most  common  symptom  is 
activation  of  the  memory - 
scan  function  after  a  trans- 
mission; there  also  may  be 
false  or  strange  readings  on 
the  frequency  display.  Re- 
moving the  memory  backup 
cells  will  eliminate  these 
horrible  manifestations,  but 
of  course  you  have  to  re- 


place  the  cells  if  you  want 
the  memories  retained  while 
the  radio  is  off.  The  silverox- 
ide  celts  {type  76)  can  be 
found  in  most  cdmera 
shops;  however,  there's  an 
easier  way  to  replace  them 
— easier  in  the  long  run,  be- 
cause you  shouldn't  have  to 
tamper  with  them  again  for 
several  years. 

A  special  nrcad  battery  is 
available  from  Amateur- 
Wholesale  Electronics.  It  is 
used  in  the  PCS-3000  unit, 
but  will  fit  into  the  PCS-2000 
without  much  trouble.  It  is 
moderately  priced  (less  than 
three  new  silver-oxide  cells) 
You'ti  also  need  a  1000-Ohm 
resistor,  available  at  Radio 
Shack  stores  for  a  few  cents. 

To  perform  this  mod,  re- 
move the  three  silver-oxide 
cells  from  their  holder  and 
solder  the  leads  of  the  nrcad 
battery  to  the  terminals  of 
the  sffveroxide  cell  holder. 
(Be  sure  to  observe  the  prop- 
er polarity-  Remember  Mur- 
phy's Law  — the  chances  of 
yetting  the  polarity  correct 
if  you  guess  are  consider- 
ably less  than  50*50)  It  is 
best  to  solder  on  the  under- 
side of  the  board 

Locate  D408,  adjacent  to 
the  cell  holder.  Solder  the 
lOOOOhm  resistor  across 
D408  on  the  underside  of 
the  board  This  causes  the 
ntcad  to  be  trickle-charged 
while  the  radio  is  on,  at  the 
rate  of  about  1.5  mA,  It  is 
recommended  that  the  ni- 
cad  from  the  PCSOOOO  be 
used,  since  it  is  just  the  right 
size,  physically  and  electri- 
cally, for  this  application  If 
another  mead  is  used,  it 
should  have  a  capacity  of  at 
least  50  mAh. 

CAP/MARS  Mods 

Some  confusion  exists 
concerning  the  mod  if  tea- 
tions  for  extended  frequen- 
cy coverage  for  the 
PCS-20O0.  There  are  two  dif- 
ferent modifications;  which 
one  you  need  depends  on 
whether  the  transmitting 
and  receiving  frequencies 
are  both  on  one  side  of  the 
2-meter   band,   or   whether 


they  are  on  opposite  sides  of 
the  band.  For  Air  Force  and 
Navy  MARS,  both  frequen- 
cies are  generally  on  the 
same  side  of  the  band  (for 
example,  RX  143.4faU,  TX 
142,155).  For  CAP  and  Army 
MARS,  the  frequencies  usu- 
ally straddle  the  band  (for 
example,  RX  148150,  TX 
143.900).  This  is  shown  in 
Fig.  2. 

The  PCS-2000  can  be 
modified  to  reach  frequen- 
cies as  low  as  142  000  MHz 
and  as  high  as  149.995  MHz. 

[At  the  extremes  of  this 
range,  there  is  some  reduc- 
tion in  receiver  sensitivity 
and  transmitter  output  pow- 
er.) When  pin  13  of  the 
TC9122  programmable  di- 
vider is  pulled  low,  the  actu- 
al operating  f  r eq  u  en  c  y  goes 
either  up  or  down  by  exactly 
4.000  MHz,  although  the 
display  reading  does  not 
change,  If  the  display  shows 
a  frequency  between 
144  000  and  145.995  MHz, 
the  new  frequency  is  4.000 
MHz  above  the  indication 
on  the  display;  if  the  display 
shows  146  000  to  147.995, 
the  actual  frequency  is 
4.000  MHz  below  this  in- 
dication. 

Same-Side  Splits: 

Air  Force  and  Navy  MARS 

Cut  the  gray  wire  from  pin 
4  of  connector  L  on  the  re- 
ceiver board  and  solder  U  to 
pin  13  of  the  TC9122  Con- 
nect the  three  diodes  as 
shown  in  Fig,  3  and  run  a 
wire  from  the  anodes  of  D2 
and  D3  to  the  point  marked 
''UL"  on  the  control  board 
(the  top  board  in  the  control 
head).  Cut  the  foil  on  the 
Offset/Scan  switch  PC  board 
as  shown. 

Once  these  changes  have 
been  made,  the  radio  will 
still  work  normally  when  the 
Offset/Scan  switch  is  set  to 
F,  B,  or  V  on  the  right-hand 
side,   but  on   the   left-hand 

side,  pin  13  of  the  TC91 22  is 
low,  and  the  frequencies  dif- 
fer by  4  000  MHz  from  the 
display  as  previously  de- 
scribed. 

Position  V  on  the  left  side 
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Fig.  2.  Examples  of  same-side  splits  (a)  and  straddle  spihs  (b). 
The  amateur  band  is  shown  by  the  heavy  line.  When  modi- 
fying the  PCS'2000  for  CAP/MARS  operation  via  repeaters, 
same-side  splits  and  straddle  splits  require  somewhat  differ- 
eni  circuits,  as  discussed  in  the  text 


of  the  Offsetj'Scan  switch 
will  provide  simplex  opera- 
tion. Positions  B  and  F  allow 
repeater  operation  when  the 
proper  offset  crystal  has 
been  installed.  (The  display 
will  not  follow  crystal-con- 
trolled offsets.)  To  obtain 
the  proper  offset,  the  origi- 
nal 17,9-MHz  crystal,  which 
gives  an  offset  of  +1.000 
MHz,  must  be  replaced.  This 
crystal  is  located  on  the 
transmitter  board,  the  larger 
board  on  the  underside  of 
the  rear  unit. 

To  determine  the  fre- 
quency for  the  new  crystal, 
first  determine  the  value  of 
the  offset,  and  whether  it  is 
positive  (TX  frequency  high* 
er  than  RX)  or  negative  (TX 
lower  than  RX),  Use  the  for- 
mulas: offset  freq  =  TX  freq 
—  RX  freq;  crystal  freq 
(MHz)^16.900  +  offset 
(MHz).  For  example,  sup* 
pose  you  want  to  receive  on 
143.460  and  transmit  on 
142.155.  This  is  an  offset  of 
-1305  MHz:  offset  freq  = 
142.155  MHz  -  143.460 
MHz  ^  -1.305  MHz 
Therefore,  the  crystal  fre- 
quency must  be:  crystal  freq 
=  16  900  MHz -1  305  MHz 
=15.595  MHz 

If  the  transmitting  frn- 
quency  is  very  far  from  the 
edge  of  the  2-meter  band. 
the  transmitter  output  pow- 
er may  be  reduced.  This  is 
normal,  since  the  circuit  is 
tuned  for  the  range  of  144  to 
148  MHz.  Some  transmitter 
retuning  will  increase  the 
output  at  out-of-band  fre- 
quencies. With  the  radio  up- 
side dowm  and  the  front  pan- 
el toward  you,  locate  T107 
and  T108.  just  to  the  left  of 
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Fig.  3.  Modification  to  the 
circuit  board  behind  the  Off- 
set/Scan switch  for  same-side 
CAP/MARS  repeater  opera- 
tion. Care  should  be  exer- 
cised to  be  sure  that  the  cir- 
cuit-board toil  is  cut  in  the 
right  place  (it^s  easy  to  do  it 
wrong)  and  that  the  cut  is 
clean, 

the  16.900-MHz  crystal 
These  transformers  may  be 
adjusted  with  a  small  screw- 
driver to  obtain  somewhat 
more  output.  You  can  use 
the  digital  S/rf  meter  on  the 
front  panel  of  the  PCS-2000. 
but  it  is  better  to  use  a 
wattmeter 

When  retuning  the  trans- 
mitter in  this  manner,  be 
careful  to  note  the  original 
positions  of  the  transformer 
cores,  in  case  you  want  to 
return  the  unit  to  normal. 
Also,  do  not  over-adjust  the 
transformers,  since  this  will 
seriously  degrade  the  power 
output  in  the  amateur  band. 

If  the  offset  required  is 
more  than  3.000  MHz  either 
way,  a  different  modifica- 
tion is  needed. 

Straddle  Splits; 

CAP  and  Army  MARS 

To  get  larger  splits,  per- 
form   the    modifications 
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fig.  4.  Modiiicmiom  for  CAP/MARS  straddle  splits.  At  (al 

changes  to  the  circuit  board  behind  the  Oiiset/Scan  switch; 
at  (bl  additional  circuit  to  be  installed.  (The  NPN  switching 
transistor  may  he  any  common  transistor  suitabte  for  digital 
or  low'frequency  appticationsj 


shown  in  Fig.  4  [Note  that 
the  change  to  the  Offset/ 
Scan  switch  PC  board  is  dif- 
ferent than  for  same^ide 
splits) 

Once  these  modifications 
are  done,  the  PCS  2000  will 
function  normally  when  the 
Offset/Scan  switch  is  in  ei- 
ther B  or  V  on  the  right-hand 
side.  When  the  switch  is  in 


the  F  position  on  the  right, 
CAP/MARS  simplex  is  pro- 
vided, on  frequencies  either 
up  or  down  4.000  MHz  from 
the  display  frequency  (as 
previously  described). 

Positions  B,  V,  and  F  on 
the  left-hand  side  nf  the  Off- 
set/Scan switch  wit!  jjrovide 
CAP  and  MARS  repeater  op- 
eration with  straddle  sf>Iits, 


once  the  17.9-MHz  crystal 
has  been  replaced  by  one 
having  the  proper  frequency. 

To  determine  the  new 
crystal  frequency,  use  the 
following  formulas:  offset 
f  req  =  TX  f  req  -  RX  f  req; 
crystal  freq- 20.900  + off- 
set [MHz),  if  offset  is  nega- 
tive; crystal  freq  =  12,900  + 
offset  (MHz),  if  offset  is  pos- 
itive. For  example,  suppose 
you  want  to  receive  on 
146150  and  transmit  on 
143.900.  This  is  an  offset  of 
-4.250  MH/:  offset  freq  = 
143900  MHz-148.150 
MHz  =-4.2S0MHz.  Since 
this  is  a  negative  offset  val- 
ue, crystal  freq  =  20.900 
MHz  -4.250  MHz  =16.650 
MHz- 

To  operate  on  these  fre- 
quencies, set  the  display  to 
144.150  with  the  Offset/Scan 
switch  to  the  left  of  center. 
Then  your  receiving  fre- 
quency is  148;]  50  MHz,  and 
the  correct  offset  (  —  4.250 
MHz)  will  occur  during 
transmission  periods. 

The  arithmetic  here  is  a 


little  bit  confusing,  but  foh 
lowing  these  instructions 
carefully  should  yield  the 
desired  results. 

The  NPN  transistor  and 
the  resistors  shown  in  Fig.  4 
may  be  obtained  at  Radio 
Shack  or  any  local  parts  sup- 
plier. The  crystal  should  be 
parallel -resonant,  32 -pF, 
With  HC-25/U  holder;  they 
may  be  obtained  from  any 
crystal  manufacturer  Fre- 
quency should  be  specified 
to  within  about  3  kHz,  pref* 
erably  to  the  nearest  1  kHz. 

Conclusion 

It  is  hoped  that  this  infor- 
mation will  enable  owners 
of  the  PCS-2aX)  to  derive 
more  operating  convenience 
from  their  rigs.  Of  course, 
there  are  many  other  possi- 
ble modifications.  These 
four,  however,  are  frequent- 
ly asked  for. 

I  would  like  to  thank 
Mark  Thomas  at  Amateur- 
Wholesale  Electronics  for 
his  assistance  in  compiling 
this  information  ■ 
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WORK  THE  U.H.F.  BANDS 
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MICROLOG 


SPECIFICATIONS 


INPUTS:  Receiver  audio,  in  &  out  piioao 
jacks  for  easy  speaker  connections. 
Hand  key  input  allows  code  practice  that 
reads  your  sending  and  drives  the  trans- 
mrtter  keying  outputs. 

OUTPUTS  TO  TRANSCEIVER;  Positive 
and  negative  switching  forCW  &  FSK  key- 
ing, solid  state  or  tube  type  transmitters, 

AFSK  tones  at  microphone  compatible 
levels,  T/R{PTT)  transmitter  control 

PRINTER  OUTPUT:  Uses  standard  VIC 
printer  for  "Hard-Copy"  of  both  receive 
and  transmit  data  regardless  of  on-t he- 
air  mode.  Also  has  hi  voltage  transistor 
switch  on  board  for  driving  current-loop 
type  printers. 

DISC  &  TAPE  INTERFACE:  Uses  stan- 
dard VIC  DISC  &  DATASET  for  recording 
off  the  air  and  making  long  "brag  tapes/* 

Another  handy  feature  is  the  abifity  to 
save  and  re- load  your  "here- is"  mem- 
ories easily,  Srnce  this  function  is  also 
compatible  with  your  VIC  disc  drive.  It's 
especially  nice  for  quick  start-up. 

VARIABLE    MEMORY    UTILIZATION;    A 

unique  Microlog  feature  allows  you  to 
select  the  size  of  your  text  buffer  and  8 
"HERE-IS"  messages  from  the  available 
computer  RAM.  Et  automatically  takes  into 
account  any  memory  expansion  car- 
tridges you've  added.  The  unexpanded 
VJG  has  about  3000  characters  for  you  to 
allocate.  You  could  for  example  choose 
eight  300  character  messages  and  a  GOO 
character  text  buffer.  If  you  don't  tell  it 
otherwise,  the  system  will  default  to 
eight  100  character  **HERE-IS"  mem- 
ories and  a  2200  character  text  buffer. 
The  expanded  VIC  will  have  drffereot 
default  memory  sizes,  depending  on  the 
amount  of  added  memory.  The  program- 
mable "HERE-IS"  memories  can  be  load- 
ed Of  inserted  into  the  text  buffer  for 
transmission  at  any  time. 

TEXT  BUFFER:  Allows  you  to  type  ahead 
while  receiving.  Text  entered  into  the 
buffer  Is  visible  above  the  split-screen 
line  tor  correction  before  sending. 

AUTO-START;  Inhibits  the  display  of 
non-RTTY  data. 

TUNING  INDICATORS:  On  screen  visual 
tuning  aid  and  audio  (pitch)  reference 
tone  for  RTTY  and  CW.  (Audio  is  heard 
thru  your  tv  or  monitor's  sound  channel, 
Just  Nke  any  other  VIC  generated  audio.) 

W  R  U  (Who  Are  You?):  Automatically 
responds  with  your  call  sign  when  a  user 
programmable  sequence  up  to  15  char- 
acters is  received. 


SEL'CALS:  Two  15  character  user  pro- 
grammable sequences.  Receipt  of  selcai 
#1  enables  the  printer,  disc  or  tape. 
Receipt  of  #2  disables  these  outputs  for 
unattended  message  store  (mailbox). 

FULL  SPEED  OPERATION:  Transmit  and 
receive  Morse  —  5  to  199  WPM,  Baudot 
—  60,  66,  75,  100, 132  WPM,  ASCII  —  100 
&  300  baud. 

MORSE  SPEED  TRACKING:  Automatic 
and  speed  lock  modes,  keyboard  selec- 
table. 

VIDEO  DISPLAY:  Coior  keyed  display 
makes  optimum  use  of  the  computer's 
co*or  capability.  Uses  standard  VIC  for- 
mat of  23  lines  of  22  characters* 

split-screen:  Displays  text  buffer  In- 
put above  and  receive/real-time  transmit 
text  below  the  split  fine. 

top  line  DISPLAY:  Constant  display  of 
Time.  Mode^  Speed/Code  in  use,  and 
status  indicators. 

TEST  MESSAGES:  Quick  brown  fox  and 
RYRYs  in  Baudot.  U'U*  in  ASCII,  and 

VVV  in  Morse. 

SPECIAL  SYNCLOCK  MODE;  Allows  im- 
proved ASCII  operation  and  "Paced  Out* 
put"  in  Baudot  RTTY. 

T/R(PTT);  Fuky  automatic  control  of  your 
XMTR  via  the  Push-to  Talk  line  In  both 
RTTY  and  Morse. 


OL/TPUT  TQ 

TRAMS  Ml  fTEfl 

ftFSK  TONES 

&PTT 


AUDIO  OUTPUt 
TO  SPEAKER 


WlDErPt^BfiDW 
SHlfT 


lilAMCrHCTlPiinJT 


PHI  Wt¥F*  LOOP 

Bwrrsafoutmrr 


UN-SHIFT  on  SPACE:  Automatically 
shifts  back  to  "LETTERS"  upon  receipt 
or  transmission  of  a  Baudot  space. 
Keytjoard  command  on /off. 

SYNC;  Transmits  ^'Biank  Fill"  in  RTTY 
and  BT  in  Morse  when  the  text  buffer  Is 
empty  and  unit  Is  In  transmit.  Keyboard 
command  on/off. 

OUTPUT  MODES:  CHAR  —  outputs  each 

character  as  typed,  WORD  —  outputs 
full  word  when  spacebar  \s  typed.  LINE 
—  outputs  full  line  when  carriage  return 
Is  typed.  BUFFER  —  outputs  full  buffer, 
on  command* 

REALTIME  CLOCK:  Uses  tM  VIC's  in- 
ternal  clock    for  constant   on   screen 

display  of  time  which  can  be  Inserted  in- 
to text  buffer  on  keyboard  command. 

WORD  WRAP  AROUND:  Prevents  split- 
ting words  at  the  end  of  a  line.  Works  In 
receive  as  well  as  transmit. 

MORSE  TONE  DETECTOR:  Single  tone, 
600  Hz  center  frequency,  with  effective 
bandwidth  of  300  Hz.  Pitch  reference 
regenerated  audio  tone  for  easy  tuning. 


RTTY  DEMODULATOR:  True  dual  tone 
computer  enhanced  demodulator  circuit 
on  standard  2125/2295  Hz  tone  pair  com- 
patible with  HP  RTTY  and  VHP  FM  opera- 
tion. Switch  selected  wide  and  narrow 
shift. 

CODE  PRACTICE:  Random  five  charac- 
ter code  group  generator  sends  at  any 
spaed  you  set  via  the  keyboard.  Hand 
key  input  for  sending  practice  and 
manual  morse  transmission. 

CW  ID  8t  NORMAL  ID:  Two  independent 
16  character  memories  for  either  2  calls 
or  one  normal  and  one  with  auto  CW  ID 
for  RTTY* 

MECHANrCAL:  Printed  circuit  board  is 
G-10  epoxy,  double  sided  with  plated 
thru  holes.  Board  is  solder  masked  and 
silk-screened  with  parts  locations  for 
easy  troubleshooting.  Size  fs  SV^"*  wide 
by  AVi'  deep  by  ^^  high.  Fits  directly  into 
VIC  expansion  port  and  is  compatible 
with  popular  expander  boards  in  use, 

NO  EXTERNAL  POWER  i^EQUIRED:  Unit 

is  completely  powered  by  host  computer, 
eliminating  ihe  need  for  outboard  power 
supply.  (Entire  system;  VIC|  Microlog 
AIR-1t  &  video  monitor  can  easily  run  from 
12  VDG  power  for  remote  or  emergency 
battery  operation.) 

CONNECTIONS:  All  fnputs/outputs  are 
convenient  V***  3  circuit  phone  or  RCA 
phono  types.  Mating  plugs  are  all  provided. 

Note  VIC,  VIC-20  and  DATASET  bjb  trad&ffi^ilts  ot 
Commodore  Eiectmnlcs.  Ud. 


MICROLOG 


■^51 


INNOVATORS  fN DiGtTAL  COMMUNfCAVON 


See  Ust  of  Adv^rttsers  or}  page  U4 
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Paul  Bunnell  KE6VK 
I05J  Nordahl  Road 
San  Marcos^  C/\  92(te9 


Send  Your  TR-7800 
to  Obedience  School 

This  Kenwood  rig  has  some  interesting  habits  — 
such  as  a  slow  scan  rate.  Can  you  retrain  it  in  one  easy  session? 


I  was  quite  happy  with  my 
Kenwood  TR  7800  trans- 
ceiver until  the  day  I  hap- 
pened to  compare  it  with  a 
Bearcat  210  scanner  I  first 
noticed  that  the  Bearcat  21 0 
was  scanning  much  more 
rapidly  than  the  TR-7800. 
Since  the  TR-7800  scanning 
is  completely  controlled  by 
the  microprocessor,  the  only 
way  to  increase  the  scan 
speed  is  to  make  the  micro- 
processor run  faster. 

The  microprocessor  clock 
rate  can  be  adiusted  by  LI 
on  the  control  l;uard.  tt  is 
normally  set  for  a  frequency 
of34fakn/  By  removing  the 
slug  completelv,  I  was  able 
to  get  the  clock  frequency 
above  600  kHz  And  sure 
enough,  the  scan  speed  had 
also  nearly  doubled,  with  no 


noticeable  compromise  in 
performance. 

Another  Bearcat  210  fea- 
ture stops  the  scanning  once 
a  signal  is  detected  and  then 
automatically  resumes 
scanning  after  the  signal 
drops  out.  In  contrast,  the 
TR-7800  only  stops  for  a 
short  time  when  it  finds  a 
signal.  Then  the  scants  re- 
started even  though  the  sig- 
nal remains.  This  was  inter- 
esting, to  say  the  least. 

Since    scanning    can    be 

manually  started  or  stopped 
from  the  switches  on  the 
front  panel,  it  is  possible  to 
electronically  actuate  these 
switches  to  change  the  scan 
characteristics  A  circuit  to 
do  this  is  shown  in  Fig.  1.  tt 
consists  of  three  one^hot 
pulse    generators    and   two 


•  Bv 


FET  switches.  Assume  the 
squelch  line  (SS)  goes  high 
indicating  the  presence  of  a 
signal.  This  causes  one-shot 
U2-B  to  turn  on  switch  U3'B 
and  close  the  path  between 
EO  and  B3  for  about  100  mil- 
liseconds, turning  the  scan* 
ning  off-  When  SS  returns  to 
a  low  level  Ul  generates  a 
two-second  delay  pulse 
which  then  triggers  one-shot 
U2'A  and  closes  switch  U3-A 
between  E3  and  80  and 
restarts  the  scanning  The  re- 
scan  delay  may  be  adjusted 
by  changing  the  value  of  CI 
or  making  R2  adjustable. 
Since  the  tone  switch  was 


«HIT^ 


not  being  u^ed  for  anything, 

1  removed  and  taped  the 
two  wires  going  to  it  and 
then  connected  the  switch 
to  the  scan-control  circuit 
When  the  switch  is  off,  all 
the  standard  scan  features 
are  still  functional 

The  components  will  fit 
easily  on  a  1,2'^  x  1.8"  cir- 
cuit board  and  can  be 
tucked  into  an  open  area 
behind  the  tone  switch  Fig. 

2  indicates  where  the  Imes 
may  be  attached  and  the 
color  coding  of  the  TR-780(J 
wiring.  I  found  thai  a  lead 
clipped  from  a  W -Watt 
resistor  could  be  pushed  in- 


BROWN 


mH\Tt  ^R€0 


*^HPL£ 


«HlTE/CliI4M0| 


Fig.  1.  Scan<ontrot  circuit 
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Fig.  Z  Control  board  layout 


TF>3 

FtECEIVEH     <- 
BOARD 


*7K 
-vw- 


^Qh 


Fig.  3.  S-meler  circuit 

to  the  gap  between  the  con- 
nector  shell  and  the  pin.  This 
provides  an  easy  way  to  tap 
into  a  signal  line  without 
cutting  into  the  wiring. 

An  additional  problem  is 
that    the    five-LED   S-nieter 

does  not  give  enough  resolu- 
tion for  applications  such  as 
hidden  transmitter  hunting 


or  antenna  tuning.  Fig.  3 
shows  a  simple  meter  circuit 
which  connects  to  TP3  on 
the  receiver  board.  A  call- 
brat  ion  of  the  meter  reading 
vs.  input  signal  is  given  in 
Fig.  4.  Signals  greater  than 
TOO  microvolts  cause  no  fur- 
ther increase  in  meter 
reading. 

These  modifications  have 
made  my  TK-78(K)  more  con- 
venient and  fun  to  use. 
These  same  changes  should 
also  work  on  the  new 
TR-7850,B 


lOtJ 


Fig.  4,  S-meter  reading  vs.  microvolts. 
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Mv-GAin  Ar-tter-tn*^ 
THTDXS  7  t]til#nt  trib^nd  btft»  — 
THSMk2S3  tl#i««nl  tribind  bt^m  - 
TH3Mk3S  3  fltmenl  tri]&«nil  btim  - 
TH3JrS  750W  PEP  3  tt  fnbindrr  — 
TH2M)(35  2  »ltm«nt  tribint}  br«n>  - 

TH6  to  TH7DKS  cw^vtriiofi  Kit  

2«BAS  Z«»  5  »leii**it  *Lang  Joftn" 
155BAS  1?S  5  tJtsriit  'Long  Jo^n- 
lOJDAS  10m  ?  «lcafnt  "Lomj  John* 
tSAVT/V^eS  SO-lOm  trip  vtrtical  - 
HAVQ/WBS  40-lOin  trip  v«rtiC4l  - 

VIS  2m  CDlmtir  giin  vrrtictl  

BN-A^S  B#4in  oiDunl  L  1  bi-lufi  


374, 0« 

215. a€ 

134.00 
135.00 
292.00 

114.00 

87.50 
5t  .DO 
37,50 


P^ifll  lin*  aviiUblff  *1  big  saving^' 


Hv-GAin   Cr^nU-up   Teawgrij 


HQ'33MT2  Sidt  supporttd   

H0-35MT2  Sid*  support td  

HG*50MT?  Sidt  supper  ft  c»  

NG~37S5  SffH-fupporting    -« 

H&-52SS  S«H-iypporlir>9   — 

HG-HHD  S*H-»uppcytiog 

H6'70HUS»H-supDOfting   

CrinKyp«  frtiqht  prtpjid  in  conti^ntntil  US 


^    744.00 

546,00 

■754,00 

^42,00 

923.00 

1500.00 

2351 .ao 


5BTV  OO-J&to  rertiCil  

4BTV  4g-l0«  v*rtic*l  

G7-144  2pn  cohrwir  i^trtical   - 
G*'t44B  2ifi  counter  v«Hic4l 

MO"*!^  HF  mobilt  mitti  

RM-IO  10a  rtson^tor  

RM-15  ISA  rrtunAttK    

RM*JO  2 On  rf^onator 

RM-40  40ai  rtioftttor   

RH-7?  TSbi  rtfoiutor  - 

RH-90  eO*  rt»oniiot   

BH-1  Bumptr  mount  

SSM-2  S.S.  bill  mount  - — — 
HOT-HustloH-  moynt  


%f*2  2»  S/8  iftO&ilff  whip 

Entirt  lint  at  supar  inavirigs* 


100.00 
79,00 

9?. 00 
d8,00 

te.50 

9,00 
9,00 
12,00 
J  3, 75 
14.79 
14.75 
13.00 
14.00 

9,00 


THE     ANXENNA    BANK 

6*iQU  Grntra]  Grf«n  Way 

Alffvanifnai  Virginia    22312 

7O3*H9-U00 

Alt  pricti  fubjtct  IP  changt  withoyt  naticv 


20G  10  It  sccttcsn  

2QAQ0  tofl  stctjo^  

25G  10  M  seclion  

Z5AG0  top  sftlien  

45Q  10  ft  ««ct|pn  

45AGa  top  «pctton 

B)C40  A  iq  ft  Mair 

HBX48  10  H]  n  ma*   

HDBMfl  to  «Q  H  A«i  — 
FK25<8  *S  41  foldovtr  - 
F(e4544  44  H  ^oldovir  ~ 


CS-201  7  waf  coax  twitch  — ^ 

CS-**1  *  ^if  CO**  s^vitch  

C«-5?0  Hf  SwR/Pow*f  mtXwr  

CH-540  VHF  SWR/PDw«r  ni«ttr   - — - 

CN-550  UHR  SWR/Powtr  rufttr  

CN-620B  HF/VHF  SUR/Pcwer  mittr 
CN-720B  HF/VHF  SWR/'Powrr  tptttr 

ClfWMie  auto  lofi*f/«»t«r  

CMW-Slft  auto  iiwmr/mrt9r  — 


HQ-i  -Mlni-Qu4r  6*t0>15,20(ii 
B-74  ''Kim-Btain''  AilOilS»?Om 
Rlf-3  3riJ  tltfltnt  <or  B-24  — 


*   29.50 

32,75 

41  ,00 

53.50 

93,  ?5 

104,75 

204  .00 

253.00 

316,00 

794.00 

1117.00 


t  20.00 
^2,00 
59.00 

49.00 
76.00 
107. 0{3 
150,00 
148,00 
295.00 


129,95 
99.00 
47,00 


ORDERS  OKLY:    S00-33d-e473 

ALL  oihrr^  call:   {703»  569-1200 

Ho  CO0   -    W«  »hip  UPS 

Allow  two  wttKs  lor  dtlivtr)^ 

Shipping  io%i  not  SirKJudrd 

Wff  reatrvt  ttt  rigtit  to  limit  quantititt 

Ufl  gladlr  «x«p1  VISA  and  KA|TeRCAR& 


rf\    Ant«nr>< 


A4  4  tlti^fnt  triband  bva* 

A3  3  #l»m»nt  tnband  h»aai  

R3  Giin  tnband  vtrtical   ' 

AV5  SO^lOm  trip  vwrtjcal 

AV4  40-lOffi  trap  vertical  — — ^ 

AVI  20-lOiB  trap  vtrtical 

32-19  19  tlrfttnt  la  *Booft»r^  — 
214B  14  tltik«nt  2a  *Jr  Boomer- 
214FB  14  tltn«M  FM  *Jf  B«oatr* 
A147-U  n  tlimtnt  Zm  bfam  


AM4-10T  10  tltmcnl  2m  twist  btam 
Full  hnt  *v«iliblf  At  grtat  savings' 


Rotors 

HDR'300  Ihgital  rta^out  25  «|  M 
T2X  "Ttiltwisttr*  20  sn  #t  

HAH'IV  15^7.5  sq  H   

CD-4S  fi.S/5  sq  M   


AR-22IL  3/1.5  tq  H  

Mn-ld  Dual  ip«*<t  10.?  sq  ft 

U-lOO  ApproM,  3  *q  H  

9  C(^d  rotijp  ca^lt  

i  cood  rotor  cablt  

4  cofld  rotop  cabl#  


MFJ-900  200  Watt  Vtrta  tun»r  ^ 
IIFJ-94IC  300  W4tt  Vtrta  Ti^wr 


E! 


Hf  J-949S100  Witt  Vrr»*  Tuntf  II  

HFJ-962  1500  watt  Versa  Tyntr  HI  — 
Othtr  MFJ  productf  at  »imilar  lav^ngs' 


Cpa;i    *rid    Wir» 
R(i-2l3/u  Kilspcc  45X  9hi«td 

RG-8/u  ^Suptf'lltx"  faaw   

Mlni-e  foam 


RG-SS/u  "Suptrtlfx*  *o*in   

•  14  standetf  coppfr  50»73flODtOr  IJO  H 
tl4  copptrwald  SO  ft  •ultipJts  ^^—^— 


224,50 
172.50 
224.50 
83.50 
81  ,50 
44 ,  20 
01.50 
68.00 
6#.O0 
37.30 
44  p  20 


427.00 

244.00 

195,00 

102.75 

49.95 

89,00 

42.00 

.l^lt 

.iS/ft 
.07Vft 


^  t 


41.95 
77,55 

n?.55 

193.15 


.28/ft 
.24/ ft 

,12/ft 

*l2/it 

*OVIt 
,07Vft 
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Henry  C  f/we//,  /r  N4UH 
Rt  2,  Box  20C 
C/eve/ancfNC  27073 


Do  You  Know 
Where  Your  Signal  Goes? 

It  doesn't  just  sneak  off  your  antenna  and 
Find  out  where  your  lobes  are  and  what  they 

with  this  simple  procedure. 


h  ide. 
look  like 


We  hams  will  put  up  a 
new  antenna  for  DX 
and  then  spend  hours  on 
the  air  trying  to  see  how 
wefl  it  works.  If  it's  a  suc- 
cess, we're  happy.  If  not,  we 
may  take  rt  down  and  try 
something  else.  How  many 
of  us  reatly  know  whether 
the  directivity  of  our  new 
sloper  or  single-loop  quad  is 
doing  what  we  think  it 
should?  How  many  of  us 
keep  some  record  of  an  in- 
stallation to  compare  one 
antenna's  performance 
with  another^s? 

Antenna   pattern   mea- 


surements of  a  rotary  beam 
are  easy  to  do.  Set  up  a 
field-strength  meter  at  your 
own  or  a  friend's  station, 
rotate  the  antenna,  take 
measurements,  and  plot  the 
results. 

If  if s  a  fixed  antenna  at 
the  higher  frequencies,  14 
MHz  and  up,  pattern  mea- 
surements may  be  taken  by 
walking  around  the  antenna 
keeping  several  wave- 
lengths from  it.  If  measure- 
ments are  taken  too  close 
to  the  antenna,  the  static 
field  and  the  induction  field 
will  cause  major  errors  in 


Fig.  1.  Survey  map  showmg  antenna  tocathn  and  points 
where  measurements  were  taken. 
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the  desired  radiation  field 
measurements. 

Several  wavelengths  at 
80  meters,  however,  is  ap- 
proximately 700  feet,  and 
there  is  a  better  way  to  get 
field  strength  measure- 
ments than  walking  — and 
not  many  beams  are  rotat- 
able  on  the  60-meter  band. 

Relative  Antenna  Patterns 

The  measurements  to  be 
discussed  are  of  a  relative 
nature  and  are  not  rigorous 
field-strength  measure- 
ments. This  statement  is 
made  early  in  the  article  so 
that  qualified  radio  engi- 
neers will  not  be  misled  as 
to  its  technical  thorough- 
ness of  field-strength  mea- 
surements- 

The  IRE  "Standards  of 
Radio  Wave  Propagation  — 
Measuring  Methods,  1942"^ 
states  two  basic  methods  of 
measuring  radio-field  inten- 
sities. These  are  mentioned 
to  indicate  what  a  technical 
field-strength  measurement 
would  be. 

One  method  consists  of 
measuring  the  voltage  pro 
duced  in  a  standard  anten- 
na by  the  field  to  be  mea- 
sured and  computing  the 
radio*field  intensity  from 
the  measured  voltage  and 
the  dimensions  and  form  of 
the  standard  antenna.  The 
other  consists  of  comparing 
voltages  produced  in  an 
antenna  by  the  field  to  be 
measured  and  by  a  stan- 
dard field. 


In  no  way  am  I  going  to 
that  trouble  to  determine  a 
relative  antenna  pattern 
compared  to  another  an- 
tenna configuration.  If  you 
are  interested  in  absolute 
measurements,  get  the  IRE 
publication;  it's  excellent.  A 
comprehensive  book,  The 
Complete  Broadcast  Anten- 
na Handbook ^^  has  a  chap- 
ter on  carrying  out  field- 
strength  measurements, 
Closer  at  hand,  your  own  li- 
brary probably,  is  W2YE's 
Ham  Radio  article^  on  the 
subject,  or  W2IMU's  in 
QST.* 

Read  some  of  the  above 
for  background  informa- 
tion. What  will  be  discussed 
herein  is  a  practical  unsci- 
entific method  of  determirv 
ing  a  radiation  pattern 
around  your  antenna.  It  is  a 
repeatable  measurement, 
and  the  technique  can  be 
used  to  compare  other  con- 
figurations of  the  same  an- 
tenna or  different  ones. 
Nothing  new  is  claimed  for 
this  method,  but  it  has  been 
a  long  time  since  such  a  de- 
tailed article  on  the  subject 
has  been  published. 

Let  me  (1)  describe  what 
was  done,  [2)  discuss  the  re- 
sults, and  (3)  conclude  with 
the  effectiveness  of  this 
method. 

Tools  Required 
for  Measurements 

The  necessary  tools  to 
develop  a  360**  pattern  of 


your  antenna's  radiation 
are:  [Da  map  of  the  route 
around  the  area  encom- 
passing your  antenna;  (2)  a 
receiver  with  a  signal- 
strength  meter  tunable  to 
the  frequency  at  which 
measurements  are  to  be 
made,  and  operable  in  an 
automobile;  (3)  a  short  verti- 
cal antenna  which  can  be 
mounted  on  the  roof  of  an 
automobile;  [4)  a  power 
source  isolated  from  the  au- 
tomobile power  system  (de- 
sirable,  but  not  mandatory! 
and  (5)  an  automobile  or 
other  means  of  carrying  the 
equipment. 

Survey  Map 

A  map  must  be  used 
which  has  sufficient  detail 
to  show  the  roads  and/or 
streets  in  your  area.  The 
Geological  Survey  charts* 
are  excel  tent  for  this  study. 
Lay  out  a  route  on  the  map 
which  will  circle  the  anten- 
na site  staying  at  feast  Va 
mile  from  the  antenna  for 
the  SOmeter  band  and  no 
more  than  7  miles  maxi- 
mum. Wherever  possible, 
stay  within  two  miles,  as  the 
signal  strength  drops  off 
fast  as  the  distance  from 
the  antenna  increases.  Then 
lay  out  points  on  the  map 
equally  spaced  around  the 
area  to  be  driven.  Draw  a 
line  on  the  map  from  the 
antenna  to  the  first  point, 
and  record  0  degrees  and 
the  distance  from  the  an- 
tenna to  that  point.  For  ev- 
ery other  point,  with  a  pro- 
tractor, determine  its  angle 
from  the  0^  point  and  mea- 
sure distance  from  the  an- 
tenna to  that  point  From 
the  map  scale,  the  distance 
should  be  in  feet  or  meters. 
Twenty-six  locations  were 
used  in  the  study  for  this  ar- 
ticle; see  Fig  1  A  table  (Ta- 
ble 1)  was  drawn  up  to  indi- 
cate location  number,  a  de- 
scription of  the  location, 
and  its  distance  and  bearing 
from  the  antenna,  as  well  as 
data  to  be  recorded. 

Receiver 

The  receiver  may  be  any- 
thing   that    has    a    signal- 


Location  No. 

Location 

Distance 

Bearing 

dB  BbovB 

Micro- 

Corrected 

0#$orfptlon 

from  Ant, 
(Feet) 

from  North 
(Degrees) 

luV 

volts 

microvolt 
(K  10,000) 

0 

Farm  road  & 
Rary  Road 

1200 

0 

38 

80 

9.6 

1 

Tonn  Farm 
House 

1450 

24 

4t 

120 

17.4 

2 

Driveway, 

abandoned 

farm 

2250 

57 

30 

32 

7-2 

3 

Chenault  Rd., 
.1  mile  south 
of  Rary  Rd, 

2250 

70 

32 

40 

ao 

Etc. 


Tab!e  7.  Tabutathn  of  measurement  data. 


strength  meter,  can  work 
from  a  portable  power  sup- 
ply, and  is  tunable  to  the 
antenna  operating  frequen- 
cy. I  could  have  used  my 
TS-520  transceiver,  but  I 
used  my  HRO-500  receiver 
instead.  It  operates  from  12 
volts  dc  Js  very  stable,  has  a 
signal-strength  meter  cali- 
brated in  S-units  up  to  S9, 
and  a  dB  scale  up  to  40  dB. 
In  addition,  it  has  a  dB  scale 
calibrated  in  dB  above  1  mi* 
crovolt;  0  dB  is  the  same 
as  SI. 

The  dB  scale  has  an  ad- 
vantage over  the  S-untt 
scale  as  it  can  be  used  more 
easily  to  determine  micro- 
volts, whose  numbers  are 
nonlinear  as  they  increase 
relative  to  the  dB  scale 
Each  S-unit  represents  a 
certain  number  of  dBs 
above  some  reference 
leveL  usually  1  microvolt.  If 
you  know  how  many  dBs 
per  S-unit  for  your  par- 
ticular receiver,  you  can 
calculate  microvolts.  If  you 
use  S-units  for  pattern  plot- 
ting, you  lose  a  certain 
amount  of  plotting  sen- 
sitivity. 

For  example,  using  the 
S-meter  gives  nine  points  on 
the  meter  which  are  linearly 
spaced.  Changing  to  dBs 
and  thence  to  microvolts 
gives  you  a  range  from  1  mi- 
crovolt to  100  microvolts 
for  SI  to  S9.  Going  from  S8 
to  S9  is  one  division,  but  is 
equivalent  to  going  from  56 
to  100  microvolts.  The  plot- 
ted pattern  is  more  sensi- 
tive to  a  microvolt  scale 
than  an  S^unit  scale.  All  pat- 
terns plotted  herein  are  in 


S-Reading 

dB  above  1  Microvolt 

Microvolts 

0 

-  5 

.56 

1 

0 

1.0 

2 

5 

1.7 

3 

10 

3.4 

4 

15 

5.6 

5 

20 

10.0 

e 

25 

18.0 

7 

30 

32.0 

8 

35 

57.0 

9 

40 

100.0 

Table  Z  Comparison  of  S-readings,  dBs,  and  microvolts. 


microvolts  vs,  bearing 
angle. 

Another  example  of  S- 
untts,  dBs,  and  microvolts  is 
shown  in  Table  2. 

Receiving  Antenna 

A  vertical  antenna 
mounted  in  the  center  of 

the  automobile's  roof  is  de- 
sirable. I  used  my  2-meter 
5/8-wave  vertical,  which  has 
a  magnetic  mount,  until  I 
found  it  had  an  intermittent 
in  it.  I  then  switched  to  a 
VI -wave  two-meter  antenna 
mounted  on  the  car  roof- 
gutter  which  seemed  to 
work  just  as  well  The 
antenna  was  mounted  on 
the  side  of  the  car  facing 
the  antenna  under  test.  As 
the  car  went  around  the  cir- 
cle, it  always  presented  the 
same  configuration  to  the 
test  antenna  It  is  thus  be- 
lieved that  any  directional 
characteristic  of  the  auto- 
mobile antenna  system  is  a 
constant 

Isolated  Power  Source 

Early  measurements  of 
the  antenna  under  test  were 
made  with  the  receiver 
plugged  into  the  cigarette 
lighter  receptacle  of  the 
car  Because  auto  ignition 


noise  produced  an  SI  to  S2 
signal,  the  ignition  was 
turned  off  for  each  reading. 
As  was  my  practice,  the  0** 
first  reading  was  repeated 
as  the  last  reading.  It  was 
found  that  the  reading  read 
higher  than  when  it  was  first 
read. 

The  complete  run  is  6J 
miles  and  takes  about  30 
minutes  to  complete,  It  is 
believed  that  the  car  bat- 
tery voltage  was  lower  at 
the  beginning  of  the  run 
and  that  the  charging  of  the 
battery  during  the  run  pro- 
duced a  higher  voltage  at 
the  end  of  the  run.  Perhaps 
this  changed  the  sensitivity 
of  the  receiver;  no  other  ex- 
planation was  determined. 

After  connecting  the  re- 
ceiver to  its  own  12-volt 
battery,  it  was  found  that  ig- 
nition  interference  was 
eliminated  and  readings 
could  be  taken  with  the  en- 
gine running.  That  saved 
wear  on  the  starter  in 
the  car. 

Another  advantage  of 
having  the  receiver  continu* 
ously  operating  is  the  abili- 
ty  to  maneuver  the  car  to  a 
proper  stop  point.  It  may  be 
necessary  to  move  forward 
or  back  up  while  watching 
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SO' 


160 


Fig,  2,  Actual  field  panern  of  an  SO-meter  fulf-wave  Zepp 
antenna  fed  as  shown,  radiating  over  undulating  land. 


the  signal-strength  meter  to 
prevent  stopping  at  a  point 
influenced  by  local  wires 
There  wilt  be  a  pronounced 
drop  in  signal  strength  if 
you  stop  beneath  an  over* 
head  wire;  for  example, 
Even  a  utility-pole  guy  wire 
may  cause  amphtude  inter- 
ference  to  the  test  signal. 
Stop  in  an  area  where  signal 
strength  remains  constant. 

Solo  or  with  Partner! 

Do  you  run  the  test  by 

yourself  or  with  another 
ham?  It  would  be  desirable 
to  have  a  friend  at  the  trans- 
mitter  operating  site  who 
would  torn  the  transmitter 
on  and  off  at  your  request. 
You  could  communicate 
using  the  transceiver  in  the 
car  or  by  using  a  2-meter 
setup. 

Living  in  the  country  and 
being  retired,  I  did  it  by  my- 
self.  Fortunately,  the 
80-meter  band  between  9 
am  and  3  pm  during  the 
work  week  is  lightly  popu- 
lated because  of  propaga- 
tion conditions  and  normal 
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work  hours.  I  could  put  the 
transmitter  on  3  8  MHz  and 
run  my  test  with  no  one 
knowing  it.  tn  crowded 
areas,  a  helper  may  be 
necessary. 

The  Transmitter 

The  transmitter  used  for 
the  test  was  a  Heathkit 
SB'ICXJ.  It  was  desired  to 
keep  the  signal  output  at  a 
modest  level  since  the 
transmitter  would  be  on 
continuously  for  30 
minutes  at  a  time.  For  ease 
of  setting  power  input  and 
monitoring  it,  100-mA  plate 
current  was  used.  After  ad- 
justing the  antenna  tuner 
for  minimum  swr  between 
the  SB-100  and  tuner,  when 
used,  plate  current  was  ad- 
justed by  varying  the  grid 
drive.  It  was  noted  while  on 
dummy  load  that  initially 
the  plate  current  would 
drop  to  about  95  m A  after  a 
few  minutes  operation. 
Grid  drive  would  then  be  in- 
creased to  give  100  mA  and 
the  plate  current  would  re- 
main there.  The  transmitter 


would  then  be  switched 
back  to  the  antenna  to  be 
tested  and  measurements 
made  in  the  automobile. 

Zepp  Antenna 
Measurements 

The  first  antenna  to  be 
studied  was  a  full-wave 
Zepp  antenna  240  feet  long 
which  runs  on  a  north-south 
line.  It  is  about  60  feet  high 
at  the  northern  end  and 
about  50  feet  high  at  its 
southern  end.  That  antenna 
is  used  for  communications 
on  80  meters  and  40  meters. 
It  is  fed  by  a  bOO-Ohm  open- 
wire  line  at  the  southern 
end,  Theoretical  field  pat- 
terns  state  that  so  feeding  it 
would  produce  four  major 
lobes,  a  skewed  ctoverleaf 
with  respect  to  the  wire. 
The  two  northern  lobes 
would  be  stronger  than  the 
two  southern  lobes.  The 
desire  for  stronger  lobes  irv 
to  the  northeast  was  the 
reason  for  feeding  the 
southern  end. 

The  theoretical  pattern  is 
based  on  level  ground  be- 
neath the  antenna  and  a 
perfectly  conducting  one. 
The  actual  ground,  espe- 
cially to  the  east  is  far  from 
level;  the  ground  drops 
from  800  feet  to  750  feet 
and  rises  again  to  800  feet 
in  a  horizontal  distance  of 
1000  feet. 

It  had  been  possible  to 
get  S9  signals  at  close  range 
with  a  vertical  antenna 
used  in  preliminary  tests 
with  the  SB-100  running  at 
75  Watts  input.  However,  it 
was  necessary  to  use  about 
600  Watts  input  with  the 
Zepp  to  get  comparable 
signals;  a  linear  was  added 
to  the  SB-100  output.  Such 
is  the  difference  between  a 
horizon  tally-polarized  and 
a  vertically-polarized  an- 
tenna with  the  receiving  set- 
up used. 

Fig,  2  shows  the  results 
on  the  full-wave  Zepp.  It 
has  four  major  lobes  with 
the  supposedly  southern 
lobe  horribly  skewed. 

Ground-Wave  Atfefiuation 

The  data  used  to  plot  Fig. 
2  was  not  the  raw  data  ob- 


tained from  the  signal- 
strength  meter.  Using  such 
data  would  provide  a  gross- 
ly distorted  picture  of  the 
field  pattern.  Some  sort  of  a 
signal  attenuation  factor 
must  be  considered,  espe- 
cially at  the  greater  dis- 
tances. 

Reference  6  has  an  excel- 
lent chapter  on  ground- 
wave  propagation  It  points 
out  that  energy  is  abstract- 
ed from  the  surface  wave  to 
supply  tosses  in  the  ground 
So  the  attenuation  of  this 
wave  is  directly  affected  by 
ground  conductivity  and 
the  Earth's  dielectric  con- 
stant. 

The  information  in  refer* 
ence  6  is  detailed  enough  to 
permit  you  to  calculate  the 
attenuation  vs.  distance  re- 
lation. If  you  know  your 
local  ground  conductivity 
and  dielectric  constant,  you 
can  be  reasonably  accurate 
on  the  attenuation  factor. 

Another  approach  is  to 
recognize  the  additional  er- 
ror accrued  by  ignoring  the 
above  and  saying,  ''Attenu- 
ation  varies  inversely  as  the 
distance/' 

Example:  The  signal 
strength  at  1000  feet  is  4.5 
microvolts.  What  is  the  sig- 
nal strength  if  no  attenua- 
tion existed? 

Solution:  Sc=  S^D,  where  S^^ 
=  corrected  signal  strength 
[microvolts),  5^=  actual  sig- 
nal strength  (microvolts), 
D=  distance  (feet  or  me- 
ters); therefore,  Sc  =  4.5X 
1000=4500  microvolts. 

This  was  the  method 
used  to  facilitate  changing 
the  raw  data  to  plotting  da- 
ta. The  rationalization  to  do 
this  was  that  relative  differ- 
ences  between  configura- 
tions  were  desired,  not  ab- 
solute differences. 

W2LL  Antenna 
Measuremefits— Tower  1 

In  1961,  Gene  Black,  now 

W2LL,  hit  upon  an  odd  an- 
tenna system  for  80  meters 
which  he  had  been  using  on 
and  off  and  suggesting  to 
friends.  In  1972,  he  talked 
me  into  trying  it.  After  get- 
ting my  100  countries  on  80 
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Fig.  3.  Radiation  pattern  of  W2LL  antenna  on  number  1 
tower  which  has  multiple  guy  wires. 


270 


180 


Fig,  4.  Radiation  pattern  of  WILL  antenna  on  number  2 
tower  which  is  free-standing. 


meters  as  W2MB  in  NJ  with 
it  it  has  been  my  favorite 
for  that  band.  The  antenna 
uses  vour  high  frequency 
tower  and  beam  with  an 
80-meter  quarter-wave  hori- 
zontal or  sloping  wire.  That 
wire  is  excited  from  the 
center  wire  of  a  coax  line 
with  the  shiefd  connected 
to  the  tower  It  has  current- 
ly become  popularized  by 
others  and  is  called  a  quar- 
ter-wave sloper.  Since  that 
title  imparts  no  real  descrip- 
tion of  this  antenna,  and 
since  I've  always  known  it 
as  "the  W2LL  antenna/'  I 
will  so  refer  to  it  that  way 
herein. 

Incidentally,  the  secret 
for  those  who  have  weird 
loading  problems  and  "it 
does  not  work"  is  to  isolate 
the  coax  transmission  line 
from  the  antenna  system  by 
use  of  a  bafun.  One  lead  of 
the  batun  output  goes  to 
the  quarter-wave  wire,  and 
the  other  is  grounded  to  the 
tower.  It  will  always  work 
that  way  I 
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One  characteristic  of  the 
W2LL  antenna  is  an  appar- 
ent directivity  in  line  with 
the  horizontal  wire  for  sys- 
tems that  are  electrically 
greater  than  a  quarter 
wave,  W2LL  has  noted, 
when  using  the  system  on 
160  meters  where  it  looks 
less  than  a  quarter  wave 
with  his  tower,  that  direc- 
tivity is  opposite  to  the 
direction  the  horizontal 
wire  is  pointed. 

Since  a  new  W2LL  anten* 
na  was  being  put  in  at  my 
new  North  Carolina  resi- 
dence, \  wanted  to  see  how 
the  80*meter  directivity 
followed  the  changing  of 
the  direction  that  the  hori- 
zontal wire  was  pointing- 
Also,  would  1  be  better  by 
having  two  or  more  hori- 
zontal wires  connected  si- 
multaneously? Hence  these 
measurements 

The  tower  used  is  50  feet 
high  and  has  a  steel  pole  ex- 
tended above  the  tower  to 
place  the  TH6DXX  triband- 
er  beam  at  60  feet  above 


ground.  The  tower  is  guyed 
by  three  lines  from  the 
30-foot  level  which  are 
spaced  120^  apart  Two  guy 
wires  approach  the  ground 
at  45"^  and  connect  directly 
to  anchor  pipes  which  are 
driven  into  the  ground.  The 
third  guy  wire  runs  horizon- 
tally for  about  50  feet  to  a 
pulley,  and  then  down  to  a 
winch  used  to  permit  fold- 
over  and  erection  of  the 
tower.  That  guy  is  insulated 
from  ground  by  the  tree. 
The  whole  system  is  excited 
from  the  balun  output 
which  connects  to  the  tow- 
er and  quarter-wave  hori- 
zontal wire  at  the  50-foot 
level. 

Pattern  runs  were  made 
with  the  horizontal  wire 
pointed  in  three  directions 
from  north:  27^,  98.5**,  and 
220^.  There  was  no  suitable 
tie  point  to  have  a  direction 
in  the  fourth  quadrant 

After  massaging  the  raw 
data  with  the  attenuation 
factor,  it  was  plotted  and  is 
shown  in  Fig.  3. 


The  plots  of  all  three 
curves  on  one  sheet  indi- 
cate thai  there  is  really  not 
much  effort  in  positioning 

the  horizontal  wire  in  dif- 
ferent directions.  That  re- 
sult is  in  contradiction  to 
my  previous  experience. 
The  only  explanation  that 
occurs  to  me  is  that  the  pro- 
fusion of  guy  wires  has  al- 
ready established  a  radia- 
tion pattern  and  the  effect 
of  the  single  wire  is  negligi- 
ble. With  that  tower,  a  quar- 
ter-wave wire  in  any  direc- 
tion is  satisfactory. 

W2LI  Antenna 

Measurements— Tower  2 

Fortunately,  1  have  a  sec- 
ond tower,  which  is  free- 
standing, no  guy  wircis,  and 
has  a  TH6DXX  tribander  at 
the  50-foot  level.  Runs  were 
made  on  that  antenna  with 
the  horizontal  wire  at  51^. 
119°,  and  212*^,  A  plot  of 
the  radiation  runs  on  the 
second  tower  are  shown  in 
Fig.  4. 

A  change  in  directivity 
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-I.*  ^?. 


Hi^..! 


«  Wtyd  VfT^pfii^,  Mwdmqd»«diiingi.  cjii^. 

arm  of  linq  S«|iHjhi;ir,  gdiuslatjii'  oj^nagfu 
wjdlh.  irArKfnJl  doity  Hik^,  ^riorie  o^  auto 
adapilt^i.  fi^ceiiBng  dWumBntdtj^.  tat^sk 
mg^  *^  ■Tigii:*^  ma™ 
■  TERUMALL  1»  ruapitM     tdf 

And  y^QEF  « 

puKrtit  itsvKt  ixrl  cm^  rinarty  dMnrorn  ap- 
[^MZQEicprq  You  get  nmv  fw  your  imfwy. 

dfikatm,  aaapntittd  and  t9?lad  tiardwdre, 
and  frifviBivB  unalrtjclion  rrbstiud  Qill  Or 
wfita  for  itHTfioitioiii  on  TEflM(r^LL  tot 
tftS^  Una^  I  «r  Mod^  in  Aptm  or 
ATAi^l  «£L^BGO  CQMP>UTEfiS 

pans  inl  MxF  buiiQ  ««[4;^r4ir  <r>  tefeirv 


H-,:,tii..  •.  I  MiirfiptaJTrftdtftiir*,  of  Afi[*j  Ire 
'P.-^^.f,^  UDg«4H<«l  Ti«d«TB(i:  d^  lamjy  Cop. 


PACKET  RADIO 


ASCII  — USA/AX.25 
HDLC  CONVERTER 

USA/AX.25  is  AMRAD/ARRL  approved  dig- 
ital format  STANDARD  used  on  amateur 
packet  radio  networks 


PACrN  ET  board  only  $8000 

Assembled/Tested  No  iCs.  90 day  warranty 


Package  of  all  iCs  except  2-2716 
EPROMs 


^^itm 


PAC/NET  SYSTEM 


PAC/NET  SYSTEM  $24000 

System  Tested  4.5  x  6"  board  complete 
With  all  ICs  and  programmed  EPROMs 
personalized  for  each  purchaser.  Re- 
quires only  single  8O0  volt  Vt  amp  power. 
1  year  guarantee  of  hardware/soft- 
ware/AX.25  standard  RS232  serial  ASCII 
at  any  user  baud  rateRS232  HDLC  for  202 
modem  used  for  AFSK  or  direct  to  RF 
equipment  for  FSK. 


Custom  Systems     Custom  Prog  ramming 

J?ILL  ASHBY 

^^  AND  SON  ^J 
K2TKN— KA20EG  201>65e-3097 

BOX  332  PLUCKEMIN  N  J.  07978 


MRF-208 
MRF-240 
MRF-247 
MRF-309 
MRF-422 
HRF-^54 
MRF-901 


SEMICONDUCTORS! 

12-00  MHW-'ISZ 

MHW-71Q-1 

MPSH-81 

KV2205 

7SL0aCP 

2N4401 

2N5190 


15.50 

34 -SO 
27.60 
A  1.40 
20-00 


-  1.75 

SBL-I  Double-Balance  Mixer 
CAM6I0N-  RF  CHOKES:  .15  uh, 


P,C.  BOARDS  FOR  MOTOROLA  BULLETINS 

-  50.00   EB~1SA  -  12.00      AH-762  -  14-00 
^   61-00   EB-27A  -  14,00      Afi-791  *^   10.00 

,50   EB-63  -  14,00      EB-67  -  14.00 
-58   KEMET  CHIP  CAPACITORS : 56  pf,  82  pf, 
•50   100  pf,  390  pf,  470  pf;*.50  ea 
•75   680  pf,  1000  pf;-*55  ea 

-  1.50   5600  pf,  6800  pf,  -1  pf;^l-00  ea 

-  6.50   ,33  ijf;-l*^0  ea   ,68  uf  ;-3p90  ea 
i22  uh,  .33  uh,  4,7  yh,  10  ph  -  1*20  ea 


BROADBAND  TRANSFORMERS  PER  MOTOROLA  BULLETINS :AN-762,  EB-27A.  EB-63 
UNDERWOOD/SEMCO  METAL-CLAD  MICA  CAFACIT0RS:5pf ,10pf ,15pf ,25pf ,30pf , 
40pf,56pf,60p£,68pf ,eOpf ,91pf ,100pf .2nOpf ,250pf,390pf ,470pf ,1000pf 
We  also  carry  a  line  of  VHF,  UHF  amplifiers  and  ATV  equipmeiit • 

Call  or  vriCe  For  out  free  catalog- 

Communication  Concepts  Inc. 

2648  North  Aragon  Ave* Dayton,  Ohio  45420* (51 3)  296^1411    ^  i4 


THE  WORLD  FAMOUS 


CATALOG  OF 
ELECTRONICS 


'  VIDEO     " 

•  TELEPHONE 

•  CAfliE  TV 
•flftflTS    V 

•  Al/DtO  ^ 
-  ELECTROMCS 

•  and  rnuch, 

1DO0  t  OF  FASClNATJN^ifi 
FftCTORY  CLE*ftCH;TS      ^  , 

BARGAIN  OfFERS  HOT  FQ^N 
IN  STORES  OR  CATALOGS 

ANYWHERE' 


ETCO  ELECTRONICS   -z^ 

DEPT.  590 

Mailing  List  Control  Center 

Box  &40 

Champiain,  N.y,  12915 

I  Enclose 


r 
I 
I 

In 

I 


NOW 

112 

PAGES 


(cash  OKJ; 


Please  rush  postpaid 

□  SI  for  1  year  subscriplion  to  thi 
world  f{imoLt$  €TCO  £«tAt&0. 
$3  C«nadJ8n  &  Foreign  1   year 
subscriplion  fo  the  ETCO  catetog. 
304  page  handbook  "BUILD  YOUR 
OWN  EARTH  STATi0N'\  (TAQ2^)  SI 0.00 
r~l   3B0  pages  MASTER  HANDBOOK  OF 

LJ   TELEPHONES.  (TA001) Si  1.00 

I     I  FREE  -  sample  copy  of  the  bargain 

^ — '  packed  ETCO  etUiog.  (USA only} 

Name , , 


«  Address. 
I  City_ 
I  State. 


I 
I 
I 
I 
i 
I 


.Zip. 


1 


^See  List  of  A^vcrits^rs^  an  pag&  114 
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definitely  can  be  noted  al- 
though a  skewing  effect 
can  be  seen;  the  lobes  are 
not  in  direct  line  with  the 
quarter-wave  wire  direc- 
tion. 

Finally,  three  horizontal 
wires  were  connected  to- 
gether using  the  above  di- 
rections for  each.  The  ef- 
fect was  to  compress  the 
maximum  excursions  of  the 
individual  patterns.  The  re- 
sults using  the  horizontal 
wire  pointing  in  the  212°  di- 
rection give  the  best  overall 
results  and  was  the  final 
selection.  There  is  nothing 
to  be  gained  by  switching 
from  one  wire  to  another  to 
give  controlled  directivity; 
the  212**  position  is  the  best 
in  all  directions. 

One  thing  not  expected 
was  the  lack  of  distinct  di- 
rectivity along  the  119*^  di- 
rection I  have  no  explana- 
tion except  to  point  out  that 
the  first  tower  was  used  as 
the  support  for  the  11 9^=* 
horizontal    wire    direction. 


Also,  the  distance  between 
the  two  towers  is  130  feet! 
There  unquestionably  is  an 
interaction    between    the 

two  towers. 

With  a  free-standing  tow- 
er, erected  far  from  interfer- 
ing bodies,  a  definite  ad- 
vantage may  be  derived  by 
switching  separate  horizon- 
tal wires  for  controlled 
directivity.  You  must  deter- 
mine that  yourself  ex- 
perimentally. I  would  be 
very  interested  in  hearing 
from  someone  with  that 
situation. 

Conclusions 

OK,  what  have  I  accom- 
plished by  doing  all  this? 

Let  me  list  what  can  be  con- 
cluded for  my  setup* 

(1 )  I  had  a  lot  of  fun  learn- 
ing about  my  antennas. 

(2)  The  Zepp  is  putting  a 
major  lobe  into  the  north- 
east, 

(3)  Unusual  terrain  caus- 
es drastic  pattern  changes 
to  the  Zepp  pattern. 

(4)  The  60-foot  number  1 


tower  has  a  non-program- 
mable radiation  pattern. 
Isolation  of  the  guys  from 
the   tower  with   insulators 

would  probably  alleviate 
that  characteristic.  It  is  still 
a  pileup  buster  as  isl 

(5)  The  50-foot  number  2 
tower  is  programmable  by 
switching  in  horizontal 
wires  pointing  in  different 
directions.  However,  in  my 
case,  why  bother?  A  wire  in 
the  212°  direction  is  best  of 


an. 

[6)  There  appears  to  be 
definite  cross-talk  between 
the  two  towers. 

(7)  Tying  in  two  or  more 
horizontal  wires  will  tend  to 
make  the  pattern  omnidi- 
rectional, but  at  the  ex- 
pense of  stronger  lobes. 

These  tests  have  shown 
me  graphically  the  differ- 
ence between  classical  ra- 
diation patterns  and  what  I 
am  actually  getting.  Varia- 
tions in  the  terrain  sur- 
rounding the  antenna  and 
the  interference  of  large 
metal    structures    are    two 


things  which  have  disrupted 
ideal  conditions.  Now  I 
know  what  is  happening 
and  don't  have  that  nagging 

doubt  in  my  mind,  "Where 
is  the  signal  going?''  Do  you 
know  where  yours  is 
going?  ■ 
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Introducing  The  SRT-3000 
RTTY  Communications 
Send-Receive  Terminal 


SRT^aOOO 

List 
$995,00 

Inffodyctory 
Price 

S795.00 


•  Bullt-tn  demodulmor  d  AFSK  modulator  for  170,425,850  Hz  shUts, 
high  and  low  tone  pairs  •  60,66,75,100,132  WPM  Baudot.  110,300  Baud 
ASCII.  5-99  WPM  Morse  *  1000  character  text  buffer  with  BREAK 
feature  •  Ten  80  character  rnessage  memories  with  battery  backup  • 
Selectable  display  formats,  24  lines  x  72  characters  (2  pages),  24  Nnes 
X  36  characters  {4  pages),  16  iines  x  36  chaiacters  (6  pages)  •  Splft 
screen  operation  •  On  screen  status  (ine  displays  a  tuning  bar,  mode, 
spaed,  shifi.  tone  pair,  nomial/iwsrse,  USOS,  WRU,  SELCAL  buffer 
mode  and  buffer  count  •  Cassette  interface  for  long  Brag  Tapes'*  or 
unattended  message  storage  •  Baudot  and  ASCH  printer  outputs  • 
Built'tn  audio  monitor  *  BulH-in  110  VAC  power  supply  •  Other 
features— PTT  conlrol.  WRU,  SELCAL,  sync  idle,  CW  ID,  USOS.  auto- 
start, full  or  half  duplex,  scope  outputs,  weight  ControL  intercharacter 
spacing,  reverse  video,  RS-232,  word  wrap  around  •  Compact  sl^e  only 
13.3  X  10.3  X  4  Inches  •  Made  In  USA. 

Send  For 
Free  Information 


DGMIeL  EC  TROMICS,  IMC 

787  Briar  Lane,  Belort,  Wis.  53511 

(608)  362-0410 


HALTRONIX 


MAL  2304  MHi  DOWN  CONVEHTEBSiFREQ  RANGE  2OOa25O0  MNl) 

2304  MODfL  n  Kff  BASIC  UNIT  W/PA£AMf»  LESS  HOUSING  &  FITTINGS  -.  tU.iS 

2304  l*OPEL  f2  KfT  JAitn  prQimp)  tSft.M 

2904  MOOE^  PI  KIT  (witn  High  Gam  pr9«mp)  t3fl.95 

MODELS  ?  &  3  WITH  COAX  FtTTlNGS  IN  &  OUT  AND  WITH  WEATHER  PROOFED  04 E 
CAST  HOUSINGS 

BASIC  POWER  SUPPLY  .  |1g.«5 

POWER  SUPPLT  KIT  FOP  ABOVf  WITH  CASE  I24.9S 

ANTENNAS  i  OTHER  ACC£SS0fil£5  AVAiLABL^  SEND  FOft  MORE  INFO 

2100^2500  MHZ 

'HMail  COMPLETE  UNIT 

COMPLETE  SYSTEM  AS  SHOWN  MQJMmf  INCLUDES 
A  PC  eOARD  POWER  SUPPLY  CABLES  h 
COMNECtORS -PRE  ASSEMBLED  AND  TESTED  240B 
GAIN  OR  GflEATER 

1  UN^T 

2  UNITS 

3  OR  MORE  UNITS.,  , 
*HAM  MICROWAVE  RECEIVED 


Sl4f.9$ 
t130.»S«a. 


HAL  300  PRE 

HAL1»A/PR€ 

HAimPRf 

HALiOOA/PRE 


PRE'SCALER  KITS 

tP^rc-dr  t4  keo  G- 1 0  boaitt  and  m  compDr«nts| 
(Same  as  abov*  but  m  m  oi^vric/i 

lPr«^iita)d  G  1 0  bov^  w}  aii  COniponertEst 
(sarrte  as  jtKrv^  but  Wfitt  pf  e^ripi 

PRE 


t14jK 


%mm 


HAL'PA'li  WtDE  BAND  PRE  AMPtlFlER.  2  200  MHz  BANDWIDTH  ( -  3^6  POlNTSi 
l9dB  GAIN  FULLY  ASSEMILED  AKO  TESTED  ie.95 

HAL  PAl.a  WIDE  BAND  PRE  AMPLlFIEf^,  10  MHz  TO  1  4  QH;    l2dB  GAIN 

FULLY  ASSEMBLED  S12.9S 

HAL-PA*2.1  QHi2STAGE PRE  AMPLIFIER.  DESIGNED FOR2304  0OWNCONVeflTER. 
MADE  TO  PJGGIE-BACK  ON  THE  2304  BOARD,  OFFERS  20  dB  GAIN  ALSO  HASAN  IM 
AGE  REJECTION  FILTER  fSl  js 

SHIPPING  INFORMATION  ORDERS  OVER  %3b  WILL  BE  SHIPPED  POST  PAID  EKCEF: 
ON  ITEMS  WHE  RE  A0»TMDNAL  CHARGES  ARE  HEQUESTED  ON  0«D€RS  LESS  THAN 
S25.  PLEASE  kNClUDE  ADCXTtONAL  S^  50^0^  HANDLING  AND  MAILING  CHARGES 
SEND  2CI«  STAMP  f  0«  F«lf  FLYER  ^^  j 


HALTRONiX'NC 


P.O.  BOX  1101 
SOUTHGATE,  MICH.  48196 
PHONE  (313)  285-1782  ^31 


HAL     HAlOiD  C     NOWIAND 
WB2XH 
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ASSOCIATED  RADIO 

BQ12  CONSER  BOX  4327 
OVERLAND  PARK,  KANSAS  66204 


S1  3-3B1-BSaa 


BUY 


TRADE 


All  Brands  New  &  Reconditioned 


YOU  WANT  A  DEAL  —  WE  WANT  TO  DEAL 

CALL  NOW!!) 


SAVE -SAVE 


SAVE 


NOTE:  SEND  $1.00  FOR  OUR  CURRENT  CATALOG  OF  NEW  AND  RECONDtTIONEO  EQUIPMENT 
SEND  S1.00  FOR  OUR  WHOLESALE  LIST  OF  UNSERVICED  &  OVERSTOCK  ITEMS. 
SEND  $2.00  FOR  BOTH.  THEY  WILL  BE  MAILED  SEPARATELY, 


HOW  CAN  I  INTERCEPT 
SMUGGLERS?  SECRET 
SATELLITES?   RESCUE 
MfSSIONS?  SIGNALS 
FROM  SPACE? 


WHAT  IS  THE  TRUTH 
ABOUT  ANTENNAS? 
TUNERS?  PREAMPLIFIERS? 

HOW  CAN  I  CHOOSE  THE  BEST 
RECEIVER?  ANTENNA? 


WHAT  ARE  THE  LAWS  REGARD- 
ING LISTENING  IN? 

UNCOVER  LISTENING 

EXCITEMENT  YOU 
NEVER  THOUGHT 
POSSIBLE! 

For  your  FREE  COPY  of 
MONITORING  TIMES-- 

CALL  NOW!    Toll-free 
1*800/438^8155 
(cont.  US  except  NC), 
Others  dial  1  704/837  2216 

or  write  to 

Grove  Enterprises,  Dept,  D  ,  140  Dog  Branch  Road 

Brasstown;  NO  28902  ^asa 


HIGH  PERFORMANCE 
PRESELEGTOR-PREAMP 


The  solution  to  most  interference,  intemiod,  and  desense 
problems  in  AMATEUR  and  COMMERCIAL  systems. 

40  to  1000  Mhz  '  tunecJ  to  your  trequency 

5  large  helical  resanaiofs 

Low  ooise  -  High  overload  res i stance 

8  dB  gain  -  ultimate  re|ecBon>  30  dB 

10  to  15  volts  DC  operation 

Size  -  1,6  K  2.6  X  4  75"  exc.  connectors 

FANTASTIC  REJECTION! 

Price  '  $79  95  bipolar  w/RCA  jacks 
CofiRecior  options .  8NC  $5,  UHF  S6. 

MS10 
SUPER  HOT!  SaAs  Fei  Option  S20 


I 


Typicai  re/ectlon: 
±600Kh2i§144Mri2;  -28dB 
±  1 .6  Mtiz@220  Uhi:  -  40dB 
±5     Mhz@450Mhz:  -^BOdB 


AUTOMATIC  IDENTIFIERS 


ID-I 


tD-2 


•  For  triirticei^ef&  and  repeaters  -  AMATEUR  and  COMMERCIAL 

•  Aulomatic  operaUon  -  adjustable  speed  and  anipJitudo 

•  SmaU  s(ze  -  easy  mstaiialion  -  7  10  15  vol  is  DC 

•  3  seiecldbte   feprDgf^mrnable  messages  ■  each  up  U>  2  min   long 

•  Wired,  tested  and  prfogrsmrned  wliti  yqur  message^ si 

yodei  tEM  -  539  9S     mm  iD-2  w/2  £o  10  muH^  tmm  -  $^95 

We  oif&t  a  icompieie  ime  ot  iransfnittet  anil  receiver  strips 
and  synlhesi^ers  for  ajnsicur  and  commerciaJ  u&t 
Hequ9i\  out  free  catalog  Affow  S2  for  UPS  sftipping  -  Masiefcsfd  and  ViSA  neicoftts 


GLB  ELECTRONKS 


1952  Clinton  St    Buflalo,  NY  14206 
716-824-7936.  9  to  4 


ri'143 


^See  IfS^f  of  Advert fivrs  on  pagt  J  f4 
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Cheap  Scanning 
for  the  IC-701 


Here's  a  device  that's  stingy  in  cost  but  generous  in  benefits. 


(ames  R.  Harden  AC9D 
129  Harborwoods  Circle 


You  don't  have  to  be  stin- 
gy, as  I  am,  to  build  The 
Scotchman.  If  you  own  a  ra* 

dio  that  will  work  with 
Icom's  RM-2  but  you  can't 
justify  the  cost,  this  may  be 
for  you    In  my  own  case,  I 


didn't  need  all  the  features 
of  the  RM-2.  Alt  I  really 
wanted  was  a  machine  to 

scan  my  IC-701  around  the 
frequency  where  a  sched- 
uled contact  would  be.  As 
the    project    evolved,    1 


learned  that  for  another 
couple  of  bucks,  and  with 
the  addition  of  a  manual 
switch,  the  machine  will 
start  any  place  I  choose  and 
scan  up  or  down  until 
stopped. 

Many  projects  tell  you  to 

hold  down  the  cost  by  go- 
ing to  your  junk  box.  If 
yours  has  what  you  need, 
fine.  Mine  never  does,  Al- 


S-f-ST 


>  ««  QV 


6,oy 


=^  PULSE 

TO  Pll*  t7 


1    :  ^^^ 


--ii 


tSTAITT)  ^    I 


_     _         I 


^  I 

UP/ DOWN 


fGBEEWJ 
! 


* >UP/{K7M 


to  PIN  e 


Fig.  1.  Schematic  diagram.  Components  inside  dotted  Unes  are  optional  features.  If  optional 
components  are  omitted  the  unit  will  work,  but  with  less  control. 
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most  everything  I  used  was 
new  from  Radio  Shack.  You 
can  include  all  the  options, 
use  a  prettier  box,  go  top 
dollar  alt  the  way,  and  still 
get  by  for  less  than  $35  plus 
tax 

How  It  Works 

An  inspection  of  the 
book  that  comes  with  the 
701,  245,  or  211  will  show 
that  a  pulse  applied  to  pin 
17  of  the  accessory  socket 
will  step  the  frequency  one 
unit  either  way.  The  direc- 
tion it  steps  is  determined 
by  voltage  or  no  voltage 
[microprocessor  logic  high 
or  low)  on  pin  16.  Pins  16 
and  17  are  referenced  to 
ground  on  pin  8,  The  book 
warns:  "Care  should  be 
taken  not  to  apply  voltages 
other  than  -0.5  V  to  +5.0 
V  to  terminals  between  no, 
14  and  no.  24,  as  they  are 
connected  to  the  CMOS 
IC/'  It's  written  in  Japanese- 
style  English,  but  the  mes- 
sage comes  through  loud 
and  clear!  Keep  the  voltage 
low! 

I  want  to  thank  Robert 
Johnson  W9TKR  for  send- 
ing pinout  information  on 
the    Icom    245    and    211, 


These  units  do  use  pins  16 
and  17  for  frequency  con- 
trol. Other  Icoms  nnay  bring 
connection  to  the  CMOS  IC 
out  to  a  different  place. 

The  simplest  pulse  gener- 
ator 1  know  is  a  555  IC  work* 
ing  in  the  astabte  mode. 
With  two  external  resistors 
and  two  capacitors,  a  555 
will  generate  regularly- 
spaced  pulses  as  long  as 
voltage  is  applied,  L.  B. 
Cebik  W4RNL  wrote  a  very 
good  explanation  of  how 
the  555  series  of  ICs  work  in 
the  September,  1980,  QSJ. 

The  values  of  resistance 

and  capacitance  I  used  with 
the  5S5  give  pulses  at  ap- 
proximately 1  Hz.  I  put  a 
tailoring  resistor  in  parallel 
with  the  one-megohm  resis- 
tor between  pins  6  and  7. 
You  may  find  a  single  resis- 
tor that  will  give  the  right 
pulse  rate,  or  you  could  use 
a  potentiometer.  By  tailor- 
ing, I  got  3  pulse  rate  of 
about  1.2  Hz.  This  is  fast 
enough  to  cover  the  band  in 
a  reasonable  time.  It's  still 
slow  enough  for  a  few  clear 
words  to  come  through  as 
the  radio  scans  across  each 


Fig.  2.  Printed  circuit  boafd  (foil  side). 


station.  I  can  recognize  a 
voice  or  identify  a  callsign 
The  up/down  function  is 
controlled  automatically 
by  a  556  IC.  The  556  is  two 
555s  in  one  case.  The  two 
timers  are  operated  in  the 
monostable  mode  and  con* 
nected  so  that  each  starts 
the  other.  If  equal  values  of 
resistance  and  capacitance 
are  used  in  each  timer,  the 
on  and  off  times  at  pin  5 
will  be  close  to  equal.  I 
wanted  to  be  able  to  vary 


sweep  time  by  changing  re- 
sistance, but  I  couldn't 
make  it  work.  Selecting  ca- 
pacitance with  the  double- 
pole,  double-throw,  center- 
off  switch  gives  the  three 
different  sweep  times. 

Optiondt  Features 

The  first  two  options  give 
additional  control.  A  nor- 
mally closed  push-button  in 
the  pulse  line  works  as  a 
pause  control,  I  use  it  when 
I  want  to  hear  a  bit  more  of 


a  station  or  when  the  scan 
goes  too  far  in  one  direc- 
tion. A  normally  open  push- 
button between  pin  6  of  the 
556  and  ground  gives  a  posi- 
tive start  and  control  of  be- 
ginning sweep  direction. 

A  third  option  is  the  man- 
ual up/down  control.  It  is  a 
two-resistor  voltage  divider 
and  a  single-pole,  double- 
throw;  centeroff  switch- 
Voltage  from  the  divider  is 
connected  to  one  switch 
terminal   for  a  logic  high. 
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Fig.  J  Printed  circuit  board  (component  sfde). 
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15  Meter  Mobile  CW  &  USB 

START  YOUR  DAY  ON  A  GOOD  KEY!!! 

WORK  OTHER  HAMS  LIKE:  XE2BGM,  ZL1PQ, 
KL7JFV,  EA7EU,  NN3SI,  DJ8RR,  DLOBBC, 
US6AK,  JA3JMP.  PY2-CPQ,  F08GW.  KM6FF. 
VK2BD  0E8M0K 

0A4ARB  ^_^_^«^.^  G3BRW 

VE7DYX         ^F^KK^^  CE1BLL 

W1AW 


High  low  (PEP)  low  2W  (PEP):  VFO  tuning:  noise  blanker 
fine-tuned  SB.  KHz±CW  off-set;  digital  (reqiiency 
counter;  13.8V  dc  ®  3A,  negative  ground;  L  9.5"  xW  9" 
X  H  2.5";  weight  (2.3  kg)  5.7  lbs.;  mobile  mounting  bracket. 


NCG 


JUST  SUdHJir  AHEAD 


NOW  ONLY 

$27aoo 


DLe.  !NFO  &  ORDER,  CALL 
1275  N.  GROVE  ST. 
ANAHEIM.  CALIF,  92806  (714)  630-4541 

NOTE:  Price,  specifications  subject  lo  change  without 
notice  and  obligation.  t^3i8 


Center  off  gives  logic  low. 
The  other  termindl  con- 
nects pin  5  of  the  556  for  au- 
tomatic operation. 

The  last  options  are  the 
red  and  green  LEDs  They 
monitor  operation  and  let 
you  check  the  unit  without 
it  being  connected  to  your 
radio. 

Power  Supply 

To  power  the  unit,  there 
are  several  ways  you  can 
go  If  you  elect  to  build  an 
ac  supply,  I  think  you 
should  use  a  voltage  regula- 
tor You  could  get  power 
from  pin  2  of  the  accessory 
socket,  but  it's  +13.5  V  and 
you'd  have  to  divide  it 
down  and  still  use  a 
regulator  Remember  that 
4-5  0-V  limit!  For  mine,  I 
preferred  a  battery  supply. 
Batteries  never  go  high. 
Four  AA  cells,  in  a  holder 
glued  to  the  underside  of 
the  front  panel,  do  very 
well. 
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Construction 

Since  there  isn't  any  criti- 
cal circuitry,  use  any  con- 
struction method  you  like. 
If  you  use  the  printed  board 
layout,  there  is  only  room 
for  the  smallest  capacitor 
pair  in  the  up/down  timers 
The  others  must  be  mount- 
ed on  the  switch, 

I  used  an  unconventional 
packaging  method.  The  one 
thing  I  do  have  in  my  junk 
box  is  lots  of  single-sided 
copperclad  board.  I  cut 
three  pieces  3  "  x  5  \  I 
drilled  mounting  holes  in 
the  corners  and  then  etched 
one  for  the  circuit  board  I 
drilled  another  for  the  front 
panel  and  used  the  last  un* 
der  the  circuit  board  as  an 
insulator.  It  would  have 
been  prettier  if  I'd  used  just 
one  board  and  a  nice  box. 
My  unconventional  method 
does  give  a  low  profile  and 
it  saved  a  couple  of  dollars, 
I'm  stingy,  remember?  ■ 


Side  view  shows  battery  case  cemented  to  underside  of  front 
panel.  Places  where  t  cut  foil  with  a  file  to  make  connector 
pads  for  LEDs  and  resistors  can  be  seen. 


End  view  of  the  unit  shows  details  of  my  unconventional 

packaging  method.  The  timing  capacitor  mounted  on  the 
switch  is  visible. 


stuck  with  a  problem? 


TE-12PA 


Our  TE-12P  Encoder  might  be  just  the  solution  to  pull 
you  out  of  a  sticky  situation.  Need  a  different  CTCSS 
tone  for  each  channel  in  a  multi-channel  Public  Safety 
System?  How  about  customer  access  to  multiple  re- 
peater sites  on  the  same  channel?  Or  use  it  to  generate 
any  of  the  twelve  tones  for  EMS  use.  Also,  it  can  be  used 
to  access  Amateur  repeaters  or  just  as  a  piece  of  ver- 
satile test  equipment.  Any  of  the  CTCSS  tones  may  be 
accessed  with  the  TE-12PA,  any  of  the  audible  frequen- 
cies with  the  TE-12PB.  Just  set  a  dip  switch,  no  test 
equipment  is  required.  As  usual,  weVe  a  stlcl^ler  for 
1day  delivery  with  a  full  1  year  warranty. 

•  Output  level  flat  to  within  15db  over  entire  range  selected* 

•  Immune  to  RR 

•  Powered  by  6-30vdc,  unregulated  at  8  ma, 

•  Low  impedance,  low  distortion,  adjustable  sioewave  output, 
5v  peak>to>peak. 

•  Instant  start-up. 


67,0  X2 

B5.4  YA 

103,51  A 

127,33A 

156.7  5A 

192-8  7  A 

71JXA 

88.5  YB 

107,216 

131.836 

162.2  SB 

203.5  Ml 

74.4  WA 

91,5  2Z 

110  J  22 

136.5  4Z 

167,96Z 

77.0  XB 

94.8  ZA 

114.8  2A 

141 .3  4  A 

173^6A 

79.7  SP 

97.4  ZB 

118.8  2  B 

140^40 

179.9  6B 

82.5  Y2 

100.0  IZ 

123,0  3Z 

151.4  5Z 

186.2  7Z 

•  Frequency  accuracy,  ±.1  Hznnaxinnum  -40°Cto  +85°C 

•  Frequencies  to  250  Hz  available  on  special  order 
•Continuous  tone 


TE12PB 

TEST-TONES: 

TOUCH-TONES: 

BURST  TONES: 

600 

097     1209 

160O    1850    2ia0    2400 

1000 

770      1336 

1650     1900    2200    2450 

1500 

852      1477 

1700    1950    2250    2500 

2175 

941      ie33 

1750    2000    2300    2550 

2805 

1800     2100     2350 

•Frequency accuracy,  ±lHzmaxinnum  -40°Cto  +85*C 

•  Tone  length  approximately  300  ms.  May  be  lengthened, 

shortened  or  eliminated  by  changing  value  of  resistor 


$80.95 


*^1S 


COMMUMCAWNS  SPECIAUSTS 


426  West  Taft  Avenue,  Orange,  Catif  omia  92667 
(800}854-0547/CalifOrnia:  (714)998-3021 
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INTERNATtQWAl) 


Each  month,  73  brings  you 
amateur  radio  news  from 
BfQund  the  worid.  In  this  coifeo 
tioa  of  reports  from  our  foreign 
correspondents,  we  present  the 
latest  news  in  DX,  contests,  and 
events*  as  well  as  keep  you 
abreast  of  the  technical 
achfevements  of  hams  in  other 
countries. 

If  you  would  like  to  contribute 
to  your  country's  column,  write 
to  your  country's  correspondent 
or  to  73:  Amateur  Radio's 
Technical  Journal,  Pine  Street, 
Peterborough  NH  03458,  USA, 
Attn:  Avery  L  Jenkins  WB8JLG. 


BRAZIL 

GefsoD  Rtssm  PYlAPS 
PO  B&u  t2T7Br  Cop&C3i^ft& 
2000Q  Rk)  d»  Janeirtt.  RJ 
Bfaiit 

VHF'DX  AcrnviTY 

Lauro  PYSBZM  is  located  in  ihe  city  of 
Sao  Sebastiao  ck>  Cai  m  Rto  Grande  do  Sul 
Stale,  South  Brazil  He  is  listening  aimosi 
every  day  on  144,3  MHz  SSB  or  FM  frofn 
2300  10  OatJO  UTC,  trying  for  QSOs  witti 
Central  and  North  America.  Lauro  us«»  a 
Vaesu  FTV'90l  iransverter  with  a  Srazll- 
lan  Mac  VS  tOD  linear  amplifier  exceed  by 
an  FT-e02  DM  tranecelver.  The  antenna  Is 
a  1&-etemeni  yagi  polarized  on  45  degreas. 

Lauro  has  already  worked  FM7CS, 
JS8AR,  J73CS,  and  J73PD  and  received  all 
of  their  QSL  cards,  except  from  J73CS. 
Ramy  FM7GS  used  only  3  Watts  and  a 
2x9  element  bedm.  Robert  JSaAR  ^E£D 
used  low  power,  tO  Watts,  and  a  2  x  1 2  ele- 
menl  antenna. 

The  dislafices  La^jro  worked  are:  J73PD, 
Roseau,  Oomfrtica  island— S1D8  km: 
FM7CS,  Foft  de  France,  Marl  in  lea— 5015 
km.  and  J88AR.  Kingstown.  St  Vincent 
Wlm^arcr  islands— 4A62  Km. 

For  skeda,  please  co^tiact  t_ayro  Muiief 
PY3fiZM.  flua  Tirscteflies  976.  95760  Sao 
Sebastiao  do  Cai.  RS,  Brazil 

CW  GROUP 

On  October  7,  1962,  a  few  of  the  CW 
operators  in  Ihe  city  of  Santo  Andre,  an 
imponani  industrial  city  in  the  State  oH 
Sao  Paulo,  established  the  CW  Group  Ol 
Santo  Andre  (CWSA).  Firsl  electa  pr^t^ 
d«^t:  Marcos  Andr«  FY2NeU  vice-presi- 
defltr  Clovis  Crauchi  pyzORW,  membera 
of  Ihe  directory:  Alfredo  PY2WUK.  Ikeda 
pyaNO^  Clovis  PY2IBE.  Luiz  PY2FK,  and 
Olty  PY2TNX.  They  will  sponsor  IheCWSA 
Award,  rules  for  which  we  wHl  pabUsh 
soon, 

aCWA  AWARD 

Sponsored  by  the  Araras  Group  of  CW, 
the  GCWA  Award  Js  available  to  all  fi- 
COhiOd  amateurs  for  confirmed  cofi tacts 
wifh  15  dirferent  PY2  stations  and  3 
GCWA  members. 

Contacts  must  have  been  made  after 
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Januajy  Id,  19B1.  on  any  amateur  t>and 
Only  two-way  CW  mode.  Send  to  the  ad- 
dress beiow,  GCR  tog  of  stations  work^ 
(cal^,  date.  lime.  band,  nwde*  and  rapofll, 
your  personal  QSL  copy  ot  the  GCWA 
memt)er  s  OSL,  and  15  IRGs  tor  making 
eitpenses.  There  are  no  special  en- 
dorsements fc^r  ttre  GCWA  Award^  SWL 
Same  rules.  Apply  to  GCWA  Award,  PC 
Sox  15,  13600  Araras.  SP.  Brazil. 

GCWA  60  AWARD 

Available  to  the  amateur  or  SWL  who 
has  obtained  the  GCWA  Award  and  has 
contacted  60  FYS  si ai ions  and  3  other 
GCWA  members.  Send  GCR  log  of  Bta- 
tioris  worked  (call,  date,  trme,  band,  mode, 
and  report},  your  personal  QSL,  copy  of 
the  GCWA  member's  QSL.  and  15  IflCa  for 
mallInQ,  expenses  to  the  same  address  as 
above, 

There  are  no  special  endorsements  for 
the  GCWA  60  Award.  GCWA  members: 
PYlBGJ.  PYtBVY.  PY1CC.  PYIDPF, 
PYieWN,  PY2AAU.  PY3CMS.  PY2tX:P, 
PY20HP.  PY20V.  PY2GMN.  PY2GQT, 
PY2IB0,  PY2IBN.  PY2JN,  PY2VFY.  PYZXIO, 
PY2WH.  PY2RFC.  PY20IN,  PV2i€R. 
PY20nF,  PY20IL,  PY4CAX.  PY5CL,  PYS^I, 
PPSWUQ. 


CANADA 

Cary  HQn&yWGtf  VE3AnS 
PO  Box  2S10,  StBtiun  D 
Offswfl,  Of}tafm 
Canatfo  H1P5W7 

Just  over  two  years  ago,  Canadian 
amateurs  had  the  opportunity  of  advising 
the  Canadian  Department  of  CommirnJca- 
tlona  In  Ottawa  on  the  matter  of  TRC24. 
TRC24  is  the  designation  for  a  circular  put 
out  by  the  DOC  which  details  the  redulre- 
ments  for  the  amateur  license.  Ejcamtna- 
tions  for  the  amateur  license  are  based  on 
TRC24  The  Canadian  Amateur  Radto  Feo- 
eration  (CARF),  with  the  assistance  ol 
other  organ izatkKis,  undertook  lo  repre* 
se^rtt  amateurs  In  the^  drscusslona. 

Under  me  direction  of  W.  J.  (Qfti)  Wilsofi 
VE3NR,  former  Dlrectof^  General  of  lt>e 
Telecommunications  Beffulatory  Branch, 
the  Federation  studied  the  old  require- 
mtntB  and  cam«  up  with  a  proposaF  thaf 
seemed  to  fulfill  the  r>eeds  of  the  DOC  and 
would  ease  the  burden  on  prospective 
amateurs.  This  proposaJ  was  ttie  result  of 
many  discussions  with  tK>C  off^icials  and 
comments  received  from  amateurs 
across  the  country  as  part  of  the  CARF 
National  Symposiums. 

The  outlook  tor  amateur  rad^a  was  very 
positive.  Favorabt©  comments  on  the 
amateur  effort  were  received  by  the  Feder- 
Btion  from  DOC  officials,  and  letters  of  ap- 
preciation were  received  from  many  Cana- 
dian amateur  Instructors  who  had  fcl- 
lowed  the  events  as  they  were  reported  In 
rCA  (T7?e  Canadian  Amatauf  magazine}. 
Our  optimism  was  short- lived. 

Several  weeks  ago.  the  new  draft  of 
TRC24  was  unveiled  by  OOC.  With  shock 
and  dismay,  amateurs  learned  thai  de- 
spite all  the  effort  that  was  put  Into  the 
amateur  prop<}sat  and  despite  the  enthu- 


siasm by  DOC  off  Icials  that  greeted  the  ef- 
fort, not  one  Item  of  an  amateur  proposal 
was  used.  Needless  to  say,  the  Federation 
pursued  the  matter  with  the  men  In^ 
chaige.  but  at  this  writing,  no  one  as  yet 
knows  what  happened. 

From  conversatiroiis  with  Bill  Wilson 
and  A.  P.  (Art)  Slark  VE32S,  the  two  men 
most  responsible  for  the  amateur  submis- 
sion. a/Kl  after  tiavinp  examined  all  ttie 
correspondence  t>etween  DOC  and  ttie 
Federation  on  the  matter,  I  discovefed 
one  interesting  thing:  Almost  all  of  ttie 
DOC  personnel  who  had  participated  in 
tfve  dtscussions  wrth  CARF  had  been 
en  her  transferred  or  retired  before  TflC24 
was  formulated.  It  almost  seems  as 
though  the  amateurs  were  fof^golteft  in  the 
rush  to  leave.  It  mJght  be  noted  that  TRC24 
was  circuJ^ated  just  prior  to  the  govern- 
ment's fiscaJ  end-of-year.  and  tnis  leads 
me  to  conclude  that  someone  was  an)c- 
lous  to  use  up  a  budget  before  the  money 
was  lost  and  took  any  old  copy  of  TRC24 
that  they  could  find  or  make  up  for  prJnt- 
(ng.  Prior  to  this,  DOC  had  Informed  a 
CARF  official  that  there  were  few  funds  In 
the  budget  to  do  this. 

Recently,  CARF  took  this  matter  up 
with  the  new  Director  General  who  Indi- 
cated that  he  was  unaware  of  the  problem 
but  woufd  took  into  it.  As  he  only  recently 
attained  his  position  in  DOC.  It  was  noi  ex- 
pected that  he  would  appreciate'  the  ef^ 
forts  that  amateurs  put  into  the  submis- 
sions. However^  CARF  officials  were 
pleasantly  surpfised  to  fin<f  that  he  was 
Indeed  interested  in  deiemiining  what  had 
transpired  and  why  the  effods  o*  both 
amateurs  and  government  officials  had 
resulted  in  such  a  debac^.  We  are  confi- 
dent tl%at  a  solution  will  be  found. 

In  the  May  iseue  of  73,  mention  was 
made  of  the  question  of  Canadian  ama- 
teur participation  m  exammations.  Th& 
response  tc  this  q^uestion  was  far  from 
favorable.  The  majority  of  fetters  I  re- 
ceived [as  editor  of  TCA)  indicated  that 
the  exams  were  t>est  left  to  the  DOC. 
Some  amateurs  suggested  that  since  the 
quality  of  the  code  sending  was  so  poor 
as  to  result  In  only  a  50%  pass  rate, 
amateurs  should  be  permitted  to  pSf- 
ItclpaLe  in  the  code  portion  alone.  Com* 
ments  are  still  coming  In. 

Speaking  of  TCA,  some  of  you  may  not 
know  that  Canada  has  Its  own  amateur 
radio  magazine,  Tj^e  Canadian  Amateur 
celebrated  its  tenth  anniversary  in  Jan- 
uary of  this  year  with  a  special  Issue  de- 
voted to  the  history  of  the  magajEtne. 
Sponsored  by  CARF.  TCA  caters  to  the 
Canadian  amateur  with  stones  and  news 
items  that  have  a  Canadian  flair.  If  ts  rKit 
in  com  petition  witfi  magazines  like  Tl^as  jt 
Is  obtained  only  through  mem t>ef ship  in 
CARF.  fntormalion  8tx>ut  CARF  can  be 
obtained  ty  writing  10  The  Canadian 
Amateur  Rarfio  Federation.  PO  Bon  356, 
Kingston.  Ontario.  Canada  K7LIW2,  or  by 
cat  I  i  n  g  {6 1 3)-544-6 1 6 1 . 


FRANCE 

Ciaude  Gu^e  FlDG/ 
77  flwe  Emite  LabiQhe 
23700  Dreux,  France 

REGULATION 

In  l9S3f  the  French  admlnlstrAtfon  (PTT) 
began  using  a  new  amateur  eKamlnation, 
Nevertheless,  the  license  characteristics 
me  unchanged!  Ft— (codelesS)  radiotel^- 
phony  for  frequencies  above  144  MHz,  and 


F6— radioteiephony  and  radio tele§raphy 
for  all  frequencies  allowed  {FS.  §,  2,  3,  5 
are  Itje  forrrver  F6}. 

Instead  of  taking  the  examination  ai 
horr^e  or  at  a  radio  club,  the  candidate  has 
to  go  to  one  of  the  nine  centers  lexcept  fot 
handicapped  or  &5«yea/^ld  persons).  Two 
or  three  sessions  are  scheduled  lor  thi9 
year.  The  exam  consists  ol  the  fol  lowing 
partSLi 

Radlotelephony  (A)  procedure,  regula- 
tions—10  questions:  fB)  technical— 3Q 
que^ions.  Jh^  Score  in  |A)  must  t>e  at 
least  15^  points,  tn  (B|  at  least  36/90 
pojntB.  and  in  (A  ^  B)<  601 20  points. 

No  answer  gives  0  pOinlS«  a  right  afi- 
swer  scores  3  points,  and  a  wfOn^  answer 
scores  —  1  pcrint. 

This  type  of  examination  f audio- visual) 
is  also  used  tor  driving  licenses. 

Radiotelegrapny.  10  wordsimtnute— 26 
tetters,  10  numbers,  &  signs,  and  40  O- sig- 
nals. The  examination  Is  done  In  three 
parts:  30  groups  (5  letters,  numbers,  signs}, 
30  words  in  text,  and  a  test  on  0-s^gnals. 

According  to  the  administration,  50% 
of  the  candidates  succeed. 

ARIAN6  STORY 

According  to  the  official  commission  of 
investigation  created  aftar  the  last  failure 
(September  10th.  1932}.  a  lubrication 
defect  in  the  gear  of  (he  turbo-pump 
feeding  the  cryogenic  motor  was  respofv 
sibJe  for  the  plummet  mto  the  Atlantic 


GIBRALTAR 

Jimmy  Bwion  ZBEBL 
27/2  ffat  Bastion  /?oad 
Gtbrailar 

AMATEUR  RADIO  IH  GIBRALTAR 

I  am  sure  many  of  you  have,  at  one  time 
or  another,  worked  Gibraltar.  However,  on 
numerous  occasions  t  have  come  across 
some  amateurs  on  the  HF  bands  who 
have  returned  my  call  with  "It's  the  first 
time  I've  worked  a  ZB2  after  25  years  of 
hammrng." 

Gibraltar,  wrth  a  population  of  about 
30.000  in  hat]  Plants,  all  living  within  an 
area  of  two  and  a  quarter  square  miles, 
has  only  a  handful  of  active  amateurs.  At 
present,  the  most  active  stations  are 
2B2EO,  ZeaGf*,  2S2HM.  Z62HO,  2B2J. 
and  ZB2HC.  T>iey  are  active  on  the  HF 
bands  most  evenings,  but  there  are  a 
number  of  others  like  myself  wtio  don't 
sham  up  so  frequently.  In  future  columns  i 
wilt  be  including  moie  information  on  tfie 
operaiifvg  habits  of  all  the  2B25.  as  I  am 
sure  tt  wWi  be  welcome,  especially  by 
tliose  of  you  who  tisve  rvot  as  yet  worKed 
TheHo<A, 

Ucensing  re<iulfements  in  Gibraltar  are 
simitar  to  tfvose  of  tt)e  United  Kingdom 
with  some  minor  modifications,  the  most 
upsetting  one  being  the  norinexistence  of 
a  Classes  license.  This  means  that  to  ob- 
tain an  amateur  radio  license  one  has  to 
pass  the  City  and  Guild's  Radio  Amateurs 
Examination  and  the  CW  test  before  ap^ 
plying.  We  do^  however,  enjoy  the  privi- 
lege of  being  eble  to  operate  on  the 
SO-MHz  and  70'MHz  amateur  bands. 

As  far  as  reciprocal  licensing  Is  con- 
cerned, this  is  quite  simple;  any  amateur 
whose  country  has  reciprocal  licensing 
arrangements  with  the  UK  can  apply  for  a 
reciprocal  license  In  Gibraltar  The  call- 
sign  issued  usually  consists  of  the  home 
call/ZB2.  This  form  of  license,  known  as  a 
temporary  license.  Is  issued  free  of 
charge.  Appfications  for  amateur  radia 


7  n  r    -* 
u   L    O.   J     i    J*  L    ,' 


Hf.Utll^  MW-S400 


CHM  D*M  S^IT 


m     ftEC    PTT    PAST 


I— M 


QCW 


QAM  U  Af 


HW-5400;  a  price  performance  triumph!  A  m 
enhanced,  synthesized  HF  SSB  transceiver...NOW  ONLY 


SIMPLY  SPECTACULAR 

Donf  [et  the  low  price  fool  you... 
HW-5400  outperforms  compara- 
ble transceivers  on  80-10  meters. 
This  masterpiece  of  kit  engineer- 
ing  is  solid  state,  broadbanded 
and  synthesized  for  rock  sohd  sta- 
bility and  accuracy.  It  operates  on 
USB.  LSB  and  CW  with  automatic 
sideband  selection,  full  break-in 
(QSK)  and  16  memories.  The 
power  amplifier  transistors  from 
Motorola  are  VSWR  protected. 
Plus  superior  recofver  quality 
with  super  sensitivity  and  dynamic 
range. 


HIGH-TECH  CONVENIENCE 

Seven  mode  and  function  sym- 
bols give  you  total  transceiver  sta- 
tus at  a  glance.  Patent-pending 
dual-speed  tuning  squeezes  out 
new  QSOs  at  50  Hz  steps... or 
flies  through  bands  in  1  kHz  steps. 
Split  Memory  Access  lets  you  re- 
view or  change  transmit  frequency 
while  in  receive,  without  missing  a 
word.  And  the  Frequency  Entry 
Keypad  option  instantly  synthe- 
sizes QSY  to  any  point  in  the 
band.  Matched  with  Split  Memory 
Access,  this  option  will  give  you 
contest-wrnning  DX  control. 


ing  and  operating  the  HW-5400 

and  HWA-5400-1  Power  Supply/ 
Speaker,  It  s  the  perfect  trans- 
ceiver system  that  leads  the  way 
in  pf\ce,,.and  performance. 

^^'  FREE  CATALOG! 

Get  full  details  and 
specs  in  the  latest 
Heathkft  catalog. 
I  Write  today:  Heath 
Company.  Dept. 
011-084.  Benton 
Harbor,  Ml  49022.  Or  visit  your 
local  Heathkit  Electronic  Center" 


There's  more  for  the  Ham  ot  Heoth 

See  our  complete  Mne  including  Iho  SS-9000  compyter  controllable 
transceiver  QRP  transceiver,  coax  switcher,  amplifier  and  amenna  tuners. 

Order  toll  free  MasterCard  and  Visa  800^253-0570. 
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licenses  stiould  b«  m^de  to  TH6  Wlretess 
Officer,  Post  Office,  104  Main  Stfdet, 
6i  brail  ar. 

Quite  oflefl  we  he^f  ^m  arrtaieurs 
wanting  to  corrie  over  and  do  so<n«  oper- 
aiing  frcHT^  Gib.  Th^re  are  a  nurnt>ef  of 
hotels  quite  wtlling  lo  allow  you  to  t^oist 
up  antennas  on  the  roof,  and  t  will  be  pro^ 
aiding  more  detailed  infofmation  in  the 
future.  However,  bear  in  mind  that  The 
Rock  is  a  very  efftolent  rf  screen,  so  If  the 
idea  i&  td  be  able  to  work  weat  Ento  the  US. 
a  hotel  On  the  ^^&t  side  Qf  The  Rock  niust 
be  chosen,  and  the  same  rules  apply  whefi 
you  want  to  work  toward  the  east. 

OmnNlirectional  coverage  is  very  dif- 
ficult toachiieve  unles$Gne  t$  willing  to^it 
and  operate  f  ri>m  ttie  top  of  TTie  Biock.  and 
ihai  is  one  tning  I  woyld  not  reco4nmen<L 
PfevkHJ^  expefience  has  proved  tnat  n  is 
far  easier  to  create  a  pileup  whilst  operat- 
\nq  from  either  the  eastern  or  western 
sides  of  Glbfaltat  than  doing  It  from  ihe 
top.  Apparent iy  the  fact  that  The  Rock  is  a 
very  poor  conductor  Beems  \o  be  the  cause 
of  the  very  poor  results  which  have  been  ex- 
perienced on  various  occasions  when 
operatfng  from  its  top.  However,  th^  Fact 
thai  ground-p^ace  antennae  have  also  t>een 
tried  seems  to  dispel  this  assufnption. 

iD  the  not  too  distant  futyre,  a  group  of 
IB2s  will  tNe  setting  up  a  station  on  me 
tofi.  The  eicact  date  has  yet  to  t>e  decidad, 
but  I  will  bQ  giving  you  infofmaiton  on  the 
i^nt  well  in  advance  so  that  thio&e  sta- 
tions who  nave  not  yet  worked  Gibraltar 
gel  the  chance  to  do  so,  and  certificate 
hunters  wiM  get  the  chance  to  obtain  the 
ZB2BU  Awafd. 

The  ZBSBU  Award  and  the  ZB2  Award 
are  issued  by  the  Gibraltar  Amateur  Radio 
Society,  and  both  awards  are  available  to 
hams  and  SWLs.  To  obtain  the  ZB^BU 
Awsfd,  all  that  is  require  Is  a  log  copy 
pfov^ng  that  Zfi2BU  has  been  wofked  on 
three  different  bands.  The  processing  fee 
Is  ttiree  (dollars.  The  ZB2  Award  require- 
ment  is  proof  tlO^  copy)  of  having  worked 
five  different  ZB2  Stations  on  any  band(sK 
and  ttve  proceasino  fee  fot  this  award  also 
is  three  dollars.  Applications  should  be 
mailed  to  The  Awards  Manager.  GARS,  PO 
Box  292,  Gibraltar 

W^ll,  that's  about  all  from  rne  for  this 
month.  When  I  write  about  the  operating 
habits  of  ZB2s.  I  will  start  WFth  Gordon 
Black  ZB2J.  wt^o  is  the  oldest  licensed 
resident  amateur  on  The  Bock. 

73  for  now  es  CU  next  montlt. 


GREAT  BRITAIN 

J&ff  Mayrtsfd  G4EJA 
W  Church  fieidS 
Widftes  WAS  9RP 

THE  UK  SCENE 

Just  alxMJi  e^ery  h<ousel>o^d  in  the 
United  Kingdom  is  now  wifhtn  range  of 
625-line  UHf  teieviSJOn  transmissions  (foi 
the  four  math  HHOt works).  Nevertheless, 
the  old  Band  1  405- line  VHF  transmis- 
sions continue  although  notice  has  been 
given  that  these  will  be  phased  out  over 
the  next  few  years. 

The  continued  u^e  of  frequencies  In 
Band  1  for  television  has  been  the  main 
reason  for  the  lack  of  any  SO-MH; 
(6-merer)  a)  i  ocat  ion  i  n  t  he  U  K.  |  U  shou  Id  be 
noted  that  50  MHz  is  not  an  iTU-a  I  located 
amateur  band  in  lARU  Region  1.) 

Tt>e  imminefit  defnise  of  4C&iine  VHF 
TV  tramsmisaions  has  rn^t  escaped  the 
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f^GB  {Radio  Soctety  of  Gceal  BritainJ 
which  has  been  pressinf}  the  Home  Office 
{the  regulACory  outhofity)  for  an  alioca- 
tiofi.  The  RSGB  has  been  keen  to poini  oo! 
that  50  MHz  IS  an  irr porta nt  region  of  the 
radio  spectrum  wf^re  there  is  mucft  worlc 
to  t>0  done  in  relation  to  propaQatiori^ 

The  fir&t  b^eakfti rough  came  when  the 
Home  Office  licensed  a  beacon  in  the 
B'meler  band  although  op6fatlon  was  Inl^ 
tlally  confined  to  hours  outside  those  of 
television  broadcasting.  This  has  recently 
been  changed  to  24'hour  operation.  The 
t^eacon,  call  sign  GBSSiX,  Is  located  on 
the  Isle  of  Anglesey  in  No^th  Wales  and 
transmits  tOO  W  erp  on  50.020  MHz. 
GB3SIX  beams  west  wans  (290*)  towards 
the  US,  and  recent  reception  ropofts  have 
Jnciuddtl  on«  from  KatttOfd,  Connecticut 

The  ea^  paft  of  1333  saw  a  much  mofe 
important  breakthfough  for  UK  B-m«ter 
operatior^  when  the  Home  Office  agreed 
to  issue  forty  special  research  he^enses 
for 50  MHz,  Anticipating  a  great  deal  of  in- 
teresln  Ihe  RSGB  invited  applications  for 
these  Jlcenses  and,  of  some  200  Initial  en- 
quirers, a  ^ew  over  100  completed  applica- 
tion forms.  The  lucky  40  were  chosen  by 
the  Home  Office  to  give  a  good  geograph- 
ic Spread  All  UK  prefixes,  are  represented 
Ifi  the  forty  and  alt  holders  have  Cias$-A 
licenses  which  provide  for  the  QW  work- 
ing. Transmissions  may  take  place  oniy 
outside  television  broadcasting  hours 
(which  are  approximately  0600-0900  and 
1200-2400  local  time). 

During  tefevisloti  tiroadcasting  hour^  or 
to  make  a  e-meter  contact  with  another 
UK  ham  still  requires  a  crossband 
(28-MHZ/50-MHZ!  QSO. 

Needless  to  say.  our  Oriental  coh 
leagues  have  not  been  slow  to  spot  anoth- 
er chance  to  increase  the>r  UK  profits.  At 
the  tim«  of  writing,  Ifie  RSGB  magazine, 
R^diO  Communication,  contains  adver- 
tisoTTYenis  for  a  B^neter  option  on  the 
FT-726  and  for  a  self-contained  S-meter 
r\§,  ttie  FT-690R  This  latter  Is  not  de^ 
scritMd  in  detail  but  pfesumably  is  a  ckise 
relative  of  tt>e  muftimode  2m  a/id  TO-cm 
rigs,  the  FT'290  and  the  FT-T90.  respec- 
tively. 

The  chance  of  any  home-grown  com- 
mercial rigfl  for  6m  (or  any  other,  for  that 
matter)  are  so  clo^e  to  zero  a3  to  make  no 
difference.  Jaybeam  has  at  least  pro- 
duced a2-elament  6m  antenna  for  vertical 
or  horizontal  mounting.  Some  Other  Om 
enthusiasts  have  already  turrred  their 
mirxJs  lo  antennas.  Discussions  have 
taken  ptace  {between  G4epy  AND  G4GLT 
on  (he  feaatNt^ti^  of  staclUr^  ya§i^  and 
even  of  producing  a  6  over  6, 

Although  quite  restricted  at  the  mo- 
ment, the  6m  licenses  represent  a  major 
step  forward  for  UK  amateurs,  and  the 
RSGB  is  to  be  congratu  lated  for  its  efforts 
In  securing  the  concession,  It  Is  to  be 
hoped  thai  the  band  will  be  made  avail- 
able for  wider  use  within  a  very  short  time. 
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GREECE 

Manas  DafHsaakis  SVlfW 
Box  37St 
Athenn,  QmecB 

At  the  beginning  of  this  column,  I  would 
like  to  thank  the  editors  of  TJfor  their  idea 
of  bringing  news  from  amateurs  all  over 
the  worrd  to  the  readers  of  the  magazine. 

Fif^t  of  all,  let's  make  a  short  flashback 
to  Greek  amateuf  radio  history,  which 
started  out  in  1958.  There  was  some  radio 
acthrtiy  tefOfe  ttten,  but  not  on  a  constant 


basis.  A  few  Greek  peopfe  and  some 
British  were  operating  from  tS33  up  to 
idia,  except  durmg  Worid  War  11,  of 
course. 

In  t9S8.  ttier^  warn  »ome  recognition 
from  the  Greek  government  of  lf>e  ama- 
teur service,  and  the  Radio  Amateur 
Associatton  of  Greece  was  bom.  After 
that,  people  interested  in  getting  an 
amateur  radio  operator  license  were  tak- 
ing exarninatlons  ai  RAAG  headquarters; 
If  they  passed  (not  so  easy  as  it  sounds), 
they  were  rewarded  with  a  conditional 
license.  I  use  Ihe  term  "conditional" 
because  at  that  tim«  there  was  no  law 
covef^ng  ihe  amateur  radio  service  and 
the  government  could  nscall  the  ticeiise  at 
any  time  and  fof  any  reason. 

Because  of  this  situation,  Greece  had 
only  at>oul  200  licensed  ladio  operatois 
up  to  1967. 

tn  1067.  with  the  diciaiorship  in  powef> 
this  licensing  procedure  stopped.  A  law 
was  made  for  radio  amateurs  in  1972  but 
did  noi  become  effective  until  1974,  )u&t 
aher  the  end  of  dictatorship  In  Greece, 
From  then  on,  the  way  was  wide  open  to 
everybody. 

Exammattons  established  by  the  Minis- 
try o1  Post  and  TelecorrtinunicatlOn^  take 
place  twice  per  year  on  a  regular  ba;S4S.  To* 
d*y»  the  Gr^k  amateur  population  con- 
sifttB  of  500  amateurs,  and  anybody  can 
consider  this  a  big  difference.  A  lot  of 
things  have  changed  from  the  time  that  a 
few  pioneers  started  back  in  1933. 

finally,  RAAG's  latest  goal  was  to  ob- 
tain the  privilege  of  mobiie  operation, 
which  was  not  permitted  until  1930.  It  took 
about  S  years  for  the  law  to  be  changed  so 
thai  radio  operators  could  use  their  gear 
from  cars,  boats,  etc 

In  my  next  column,  w6  will  taik  a^OUt 
Ihe  Greek  amateur  community  Itself  and 
its  organizalion^ 


GUAM 

James  T.  Fogue  KH2AB 

68  Bsnyan  Circie 

FPO  San  franasco  96630 

THE  VIEW  FnOH  GUAM 

Guam's  hams  and  woutd-be  hams  hav<a 
cause  to  cetebrate!  Amateur  as  well  aa 
commercial  radio  ej^ams  will  once  again 
be  offered  he^e  on  a  regular  artd  continu- 
ing basis.  No  exams  tiave  been  grvef^  ori 
Guam  sir>ce  June,  19S2. 

Pfior  to  this  time,  the  Guam  Civil  Sef- 
vice  Commission  had  done  all  radio 
license  testing  on  behalf  of  the  FCC, 
melinQ  completed  e^ain-a,  code  tests,  and 
all  other  information  back  to  the  Honolulu 
District  Office  for  scoring.  Turnaround 
time  for  this  procedure  was  quite  good, 
and  everyone  seemed  pleased. 

In  earty  1982,  however,  the  Cornmisslon 
announced  that  due  to  budgetary  cut- 
backs they  would  no  longer  be  able  to  of- 
fer radio  exam  I  nations  here  on  Guam. 
Anyone  who  wished  to  obtain  an  amateur 
license  of  the  Technician  class  or  higher, 
or  any  of  the  oommefcial  licenses,  would 
have  to  travel  to  Honolulu  for  testing. 

When  this  announcement  was  made, 
aeveral  island  hams  approached  Rear  Ad- 
miral Bruce  DeMars,  Commander  Naval 
Felices  Marianas,  and  requested  that  he 
look  into  the  possibility  Of  having  the 
Navy  administer  exams  lor  Ihe  FCC  at  no 
charge.  Tf>e  approval  for  this  arrangement 
finally  came  through  in  eaily  April  1963. 
Marfsnas  Amateur  Radio  Club  (MARQ 
President   Dave  Ch artier  W1YRM   an- 


nounced that  ©nams  will  most  likely  fee 
given  on  a  quarterly  feasls  as  befOf«,  but 
will  now  tw  admtniaiofecl  by  r^ptn^n 
tatives  from  Ifia  Naval  Communications 
Area  Master  Station  tNAVCAMS)  here  on 
Guam. 

MARC  ha£  a  supply  of  FCX^  form  610  ap- 
plications for  amateur  licenses  as  wetf  as 
form  756  applications  for  commercial  ra- 
diotelephone and  radiotelegraph  licens- 
es. Forms  may  be  obtained  by  writing  to 
Marianas  Amateur  Radio  Club.  PO  Box 
445,  Agana  GU  96910,  and  enclosing 
either  a  self  addressed  stamped  envelope 
or  self-addressed  envelope  with  sufficient 
iRCs  to  cover  return  postaige. 

When  the  applicant  comipletes  the  ap* 
propfiale  form,  he  should  send  it  to  Iha 
FQC.  FO  Box  50023.  Honolulu  Hi  96650 
The  FCC  theii  will  inform  the  applicant 
whef)  and  where  tne  test  wilt  be  given  heft 
on  Guam,  Advance  notice  of  at  least  one 
month  will  be  given  prior  to  scheduling  of 
lest  dates. 

After  the  tests  are  scored  in  Honolulu, 
applicants  will  be  notified  by  moll  as  to 
whether  they  passed  or  failed.  Applicants 
who  pass  will  have  their  papefwork  for- 
warded to  FCC  headquarters  for  issuance 
of  tft^e  appropriate  license. 

Ail  of  us  who  axe  eittief  anxfOus  to 
upgrade  or  g6t  our  first  license  owe  a  note 
of  1  hanks  to  the  N^avy  afsa  those  amateurs 
who  worked  to  gel  approval  of  this 
syslemH 


ISRAEL 

Ron  Gang  4Z4MK 
Kibtutz  Urim 

Negev  Mabit€  P^$t  Office 
B5530  tsfael 

In  Juii«,  I  briefly  outlined  tt^e  Israeli 
amateur  scene  and  licensing  structure  In 
this  month's  column,  Td  tike  to  sketch  out 
how  a  lypicai  an^aieur  here  goes  about 
getting  on  the  air  and  In  this  way  give  you 
some  of  the  flavor  of  ham  life  In  our 
country. 

Our  typical  amateur  started  out  while 
still  in  high  school,  finding  out  about  the 
hobby  either  from  friends  or  a  notice  ad- 
vertising an  amateur  raijio  course  The 
course  is  either  at  a  high  s^ioot,  commu' 
nity  center,  or  local  radio  club.  (Commu- 
nity centers  in  Israel  otf^  a  wide  variety  of 
activities  raivging  from  arts  and  crafts  and 
folk  dancing  to  computers,  and  some  ol 
them  abo  have  a  club  station  with  a  ham 
on  staff  part-time  to  supervise  it,) 

4X4HQ,  for  instance,  the  Tel  Avi^  Youlh 
Center's  club,  has  turned  out  scores  Of 
licensed  amateurs  over  the  past  years. 
While  learning  the  code  and  theory,  the 
newcomer  can  get  a  taste  of  what's  on  the 
bands  by  operating  the  club  station,  under 
watctiful  supervision,  of  course. 

Weli  he  Of  ttw  has  finally  pAastcl  Itw 
Novice  test  and  ts  now  faced  with  the  task 
of  assembling  a  station  on  a  mieager  nigtv 
school  student's  l^udget.  Ttiankfully. 
there  is  no  short  age  of  s  urpi  us  eq  u  i  pmeni 
Bvai Cable  (one  of  the  very  few  advantages 
oi  living  In  a  country  with  a  high  defense 
budget).  Some  of  this  gear  finds  Its  way  to 
Junk  dealers  where  ham  scouts  snooping 
around  are  quick  to  let  out  the  word  on  the 
two-meter  grapevine  Other  items  are 
sometimes  donated  directly  to  the  Israel 
Amateur  Radio  Club  Such  was  the  case 
last  year  with  forty  lour  e^tcellent  circa 
1960  Siemens  1ut>e-type  general<:overage 
communications  receivers  retired  frofn 
government   service.   Interested   I  ARC 


MFJ  RTTY  /  ASCII  /  CW 

COMPUTER  INTERFACE 

Lets  you  send  and  receive  computerized  RTTY /ASCI  I /CW.  Copies  all 
shifts  and  all  speeds.  Copies  on  both  mark  and  space.  Sharp  8  Pole  active 
filter  for  170  Hz  shift  and  CW.  Plugs  between  your  rig  and  VIC-20,  Apple, 
TRS-80C,  Atari,  TI-99,  Cornmodore  64  or  most  other  personal  computers. 
Uses  Kantronics  software  and  most  other  RTTY/CW  software. 
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Copies  on  both  mark  ond  spoce  tones - 

Plugs  between  rig  and  VIC-20,  Apple ^ 
TRS-80C,   Atari,    TI-SS,    Commodore 
64  and  most  other  personal  computers. 
Uses  Kantronics  software  and  most 
other  RTTY/CW  software. 


.\ 


Ttllt'n»w  MFJ-1224  RTTY/ASCil/CW  Computer 
liitarfac«  lets  you  use  your  personal  computer  as  a 
cofnputerized  ttill  featured  RTTY/ASCII/CW  station 
for  sending  and  receiving. 

It  piugs  between  your  rig  and  your  VIC-20.  Apple, 
TRS-eOC,  Atari,  TI-99,  Connmodofe  64,  and  most 
oilier  persijnai  computers. 

It  u««i  the  Kantronia  toftware  which  features  split 
screen  display <  1024  character  type  atiead  bdffer.  10 
message  ports  (255  characters  each),  status  display, 
CW-IO  from  keyboard.  Centronic  type  printer 
compatJWiity.  CW  send/recsive  5^  WPM.  RTTY 
swid/nceive  60.  67,  75.  100  WPM.  ASCII  send/ 
receive  110.  300  baud  plus  more. 

You  can  aUo  use  moat  other  HTTY/CW  software 
with  nearly  aoy  personal  computer, 

A  2  LEO  tuning  indf^tor  system  makes  tuning 
fasl  easy  and  positive.  You  can  distinguish  tsetween 
RTTY/CW  without  even  hearing  [t. 

Dnca  tuned  In,  the  Interface  allows  you  to  copy  any 
stiifl  (170, 425.  S50  Hz  3od  all  Shifts  between  and  be- 
yond) and  any  sp^d  (5  to  100  WPM  on  RTTY/CW 
and  up  to  300  baud  on  ASCM). 

(;opiBs  on  both  mark  and  space,  not  mark  only  or 
space  only.  If  either  the  mark  or  space  Is  lost  the 
MFJ*1224  maintains  copy  on  the  remaining  tone. 
TtTJs  greatly  improves  copy  under  adverse  conditions. 

A  sharp  8  pels  active  filter  for  170  Hz  shift  and  CW 
allows  good  copy  under  crowded,  fading  and  weak 
slgnaf  conditions.  Uses  FET  Input  ap-amps. 

An  automatic  nolstt  llmltar  helps  suppress  static 


crashes  for  better  copy. 

A  Normal/Reverse  switch   atlmlnafes   retuninf 
while  stepping  thru  various  RTTY  speeds  and  shifts. 
The  demodulator  will  even  maintajn  copy  on  a 
slightly  drifting  signal 

A  +250  VDC  loop  output  Is  available  to  drive  your 
RTTY  machine  Has  convenient  speaker  output  jack. 
Phase  cofitJnuouf  AFSK  tnntmitter  tones  are 
generated  by  a  clean,  sta&fe  Exar  2206  function  gefi- 
erator.  Standard  space  tones  o1  2125  H?  and  mark 
tones  of  2295  and  2975  Hz  are  generated.  A  set  of 
microphone  lines  is  provided  lor  AFSK  out,  AFSK 
ground.  PTT  out  and  PTT  groi^nd. 
FSK  keying  is  provided  for  transceivers  with  FSK. 
High  voltage  grid  black  and  direct  outputs  are 
provided  for  CW  keying  of  your  transmitter.  A  CW 
transmit  LEO  provides  visual  Indfcation  of  CW  trans- 
mission. There  is  also  an  external  hand  key  or 
electronic  keyer  input  Jack. 

In  addition  to  the  Kantronics  compatible  socket,  an 
exclusive  general  purpose  s<icket  allows  Interfacing  to 
nearly  any  personal  computer  with  most  appropriate 
softv^are.  The  following  TTL  compatible  lines  are 
available;  RTTY  demod  out.  CW  demod  out.  CW-ID 
input,  +5  VOC.  ground.  All  signal  lines  are  buffered 
and  can  be  inverted  using  an  Internal  DIP  switch. 
FiH"  ixample,  you  can  use  Galfo  software  with 
Apple  computers,  or  RAK  software  with  VIC-20's. 
Some  computers  with  some  software  may  require 
some  external  components. 
DC  vDltaget  are  IC  regulated  to  provide  stable 


MFJ-1224 


AFSK  tones  and  RTTY/ASCtl/CW  reception, 

Atumlnirm  cabinet  Brushed  aluminum  front  panel. 
fetVixe  inches.  Uses  12-15  VDC  or  110  VAC  wfth  op- 
tional adapter.  WFJ-iai2,  $9.95, 

RTTY/ ASCII /CW  Receive  Only 
SWL  Computer  Interface 
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MFJ-tZ2S 

Use  your  personat  computer  to  receive  commercial, 
military  and  amateur  RTTY/ASCll/CW  traffic. 

IhB  MFJ'1225  automatically  copies  all  shifts  (850, 
425. 170  Hi  shift  and  all  others)  and  all  speeds. 

It  plugs  between  your  receiver  and  VJC-20.  Apple. 
TRS-fiOC.  Atari.  Tl'99.  Commodore  64  and  most  other 
personal  oompyters. 

It  uses  Kantronics  software  which  featurfi*:  CW  re- 
ceive 5-99  WPM.  RTTY  receive  60.6?.?5,100  WPM, 
and  ASCIf  receive  110.  30Q  baud,  plus  more. 

An  autonDatIc  noise  llmjter  helps  suppress  static 
crashes  lor  better  copy,  while  a  simple  2  LED  tuning 
indicator  system  makes  tuning  fast,  easy  and  positive. 

in  addition  to  the  Kantronics  compatible  socl<et,  a 
general  purpose  socket  provides  RTTY  out,  RTTY  in- 
verted out.  CW  out.  CW  inverted  out,  ground  and 
+5VDC  for  inierfacing  to  nearly  any  personal 
computer  with  most  appropriate  software. 

Audio  in. speaker  out  jacks.  4V7K^V4x4V*\n,^2-^5 
VDC  or  no  VAC  with  adapter.  MFJ-13t2.  S9  96. 


ORDER  ANY  PRODUCT  FROM  MFJ  AND  TRY  IT-NO 
OBUGATION.  IF  NOT  OEUOHTED.  RETURN  WITH- 
ma  DAYS  FDR  PROMPT  REFUND  (LESS  SHIPFINa) 

•  One  year  uncondltienaJ  guarantee  •  M^e  in  USA. 

•  Add  £4.00  each  shipping/handling  •  CilfDrwrtte 
fiir  frte  citiiog,  over  100  pfoducts. 


^^9 

MFJ  ENTERPRISES  JNC. 
Box  494,  Mississippi  State,  MS  397&2 


TO  ORDER  OR  FOR  YOUR  NEAREST 
DEALER.  CALL  TOLL-FREE 

800-647-1800.  Call 

601^323-5869  tn  Mississippi  and  out- 
side continental  U.S.A.  Telex  53-4590. 

^^r 

^Kj>U. 
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SPECTRUM -UHF  POWER 

(o^  tie  Keca  S(^/4  WO 

tOO-TO.  /Udi. 


SCA-tOO 


SCP30 


9     9 


1  1^ 


S€P3B 

l»OW£*  SUPPLY 


satn 


JfTE^ 


*    «• 


The  first  Amp  really  designed 
"from  the  ground  up"  for 
True  100%  Duty  Cycle! 


SCA100  SPECIFICATIONS 

Power  Output  iOO  Watts 

RF  Input  Power  for  full  output:  40W,  (SCA100);  or 

tow.  (SCAlOatOJ 
Duty  Cycle:  100%  Continuous 
FreQueftcy  Range:  ^106-512  MHz 
VottageWSurrem:  13.6VDC  nom.  iSAtyp.  (SCAltXJ) 
Sfze:10y*'H  x  19  "W  Panel.  9"  Deep. 


The  SOA100  100  W«tl  440  MHz  Pow«f  Amp  it  tts  companion  pow«r 
supply  vte^  specifieally  designed  for  absotutoly  10Q%  CorrtiniMMis  Re* 

p«afer  or  Base  StallCMi  Duty<-le„  "Mey-down"  for  hours,  or  0vwi 
monrhs  at  a  Wm^.tiis  d^fin}i6ly  not  lust  another  "^moblh  amp"  bolM 
to  a  r9t;k  panetl  Both  units  use  the  finest  quality  high  power  compo- 
nents available,  along  with  very  heavy  duty  mtchanical  constmcHon. 

A  massive  "deep  fin"  heat  sink  Is  used  along  with  a  high  efficiency 
farced  air  cooling  system.  This  is  far  more  effective  than  normal  con- 
vection  cooling.  Even  after  hours  of  key<Jown  operation^  the  heal  sink 
Is  only  slightly  warm!  This  ensures  years  of  trouble*free  operation, 
even  in  hEgh  ambient  temperature  areas.  Excellent  cooling  is  the  Key  to 
success  for  any  high  power  amp,  and  an  area  where  competitive  units 
ara  sadly  tacking! 

MANY  UNIQUE  FEATURES 

■Automatic  High  VSWR  Protection^ amp  goes  to  "Bypass"  mode  for 
VSWR>3:1 ,  and  uutomaticaily  "Re$9ts*'  up  to  4  limBs  befom  tatching 
oft  Prevents  needlaaa  trij^  to  the  repeater  site  for  momentary  faults. 

■Automtttc  Ovartemperatura  Protsction^amp  switches  to  Bypass 
mode  in  the  uniiKeiy  case  thallt  begins  to  overheat.  Autoreset  when 
cool. 

■  Autoniatic  Amp  Bypass  11  power  supply  should  fall— permits 
"straight  through"  eiciter  operation  on  battery  backup  power. 

■Reverse  DC  Voltage  Protdolion 

■LED  Status  Indicators  for  FH^  Output  VSWB  and  OwHtOfHp  Shutdown, 
Front  panel  VSWR  Reset  tHJtton, 


IRF  Bypass  Retay  doubles  as  RF  triggered  T/H  reJay  for  trans- 
ceiver use. 

I  Unusually  TIglit  RF  Shleldtng— ef/mmafes  very  common  "stray  RF" 
proi/ems* 
lUnear  Mode  Optton— for  SSB  or  AM. 


SCP30  HIGH  CURRENT  30A  POWER  SUPPLY 

TTia  SCP30  is  the  companion  supply  for  the  SCA100 
Amp-t  txJt  it  may  be  used  for  any  application  requiring  an 
extremety  heavy  duty  25^A  cont  duty  supply. 

AC  Input:  1 15/230VAC  nom.  (100-130V  on  115V  tap.) 

DC  Output:  13.eV  nom. 

Max  Output  Current:  25A  (100%  ConL);  3CIA  (Intj 

Regulation  NL  to  FL  0.8V  typ. 

RIppfe:  100-150mVpp  typ. 

Metering:  Output  Voltage  &  Current 

IB^Rackf^ount.  7'^H.25lb5. 


^^^ 


Behind  the  panel  heat 
sink  permits  use  in 
secure  cabinet  with 
locking  front  door— 
without  /OSS  of  coal* 
ing  affectivBn^ss. 


■  Massive  Ferro-resDnanl  Transformer  combined  with  a  unique  low 

dissipation  fiegulator  provides  axcaiienl  regulation  and  ripple  rejec- 

lion  without  the  usuaf  high  heat  dfssipation  series  regiffator. 

ttOMr-Currient  Protect  ion  Circuit 

CMtf  or  write  for  deta'ffs 


^m 


SPECTRUM  COMIUUMCA  TtONS 
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mofnters  ma  I  led  pcsstcards  tc  th«  club,  a 
draw  was  htiii^.  andtfor  a  nomlnaJ  donaiion 
to  the  ciu&'s  treasury,  the  winners 
became  the  owners  of  these  beautiful 
boat  anchors. 

Now.  tha  first  trafismitter  is  almost 
aiwa>rs  home- brew,  crysiaUcontrolted, 
built  from  scrouTifed  pans,  reminiscent  of 
what  American  Notices  were  putimg 
logfetfrer  in  the  frfties^  and  sixties.  The 
schematic  diagram  must  be  on  file  with 
the  Commgnlcatlorrs  fifllnlstry,  as  all 
transmitters  must  be  authorized  and 
registered.  In  Israel,  it  is  a  crtminai  of- 
fense to  be  in  possession  of  unticensed 
iransrrtJHmg  equipment 

And  what  is  the  scope  of  our  Novice's 
on -t he-air  activity'?  Attet  ptJtlirig  up  some 
kind  of  simple  antenna^  our  new  ham 
begins  tils  OXJr^g  on  15-meter  Cw  and 
works  the  local  gang  on  40  meters  on 
Saturdays,  oyr  Sabbath.  8ul  few  Novices 
ate  satisfied  with  these  limitations  after 
the  novetty  tias  wotn  od.  and  witn  the 
radio  club's  rwlp  ttiey  go  for  tl>e  Grade-B 
Ikense  for  th&  use  qI  all  bands  and 
modes. 

By  this  stage,  few  amateurs  will  st'ill  be 
working  with  home-brew  gear.  I  must 
point  out  that  customs  duties  on  ham 
gear  in  Israel  are  quite  reasonabte,  so  that 
■Japanese  iransceivers  sell  here  to;  slight- 
ly under  US  list  prices.  And  this  is  in  a 
country  with  I00-lo-^30-pefcent  duty  on 
autonrobiles,  electrical  appltances.  and 
television  receivers.  So  It's  not  rare  to 
hear  fellows  with  the  latest  Kenwood  rigs 
who  don't  own  their  own  car.  But  then,  we 
must  keep  our  priorities  siraighl* 

There's  a  lot  of  used  geat  for  sale  rang- 
ing from  older  tube-type  transceivers  to 
tairty  recenr  solid-siaie  rigs,  again  with 
prices  comparable  to  those  stateslide.  At 
present,  there's  only  one  outfit  dealing  in 
new  ham  gear,  but  they  seem  to  bedofn^  a 
rip-roaring  business. 

The  Grade-B  Mcer>see  wit j  no  doubt  also 
get  on  tt^  very  popular  two-metiar  bandL 
using  the  f^ve  natioriaJ  repeaEers  witti  a 
wide  variety  of  equipment— 6 ut  more 
about  ttial  in  a  future  column  w^er^  we'll 
delve  Into  the  VHF  scene  here. 

i  hope  thai  you  don't  get  the  idea  that  all 
be^mning  hams  here  are  youngsters,  but 
a  great  many  indeed  are.  Recently,  the 
Kolon-fiat  Yam  (a  southern  suburt?  of  Tel 
Avtvl  Club  started  a  course  especially  for 
adults  wtio  found  it  emotionally  difficult 
to  be  studying  with  a  group  ol  kids. 
However,  I  know  of  adults  who  studied 
along  with  younger  enthusiasts  without 
any  hang-ups. 

JusI  recently,  a  correspondence  course 
fof  the  Novic^e-Class  ticket  was  put  out  by 
I  he  "Open  Umversity,"  a  government- 
aided  postn^secondary  institution,  and 
Itiey  are  reported  to  have  a  Grade-8 
course  Irr  the  works.  Hopefully,  their 
books  will  soon  be  available  over  the 
counter,  and  at  long  jast,  literature  in  the 
Hebrew  language  will  be  available  for 
aspirirtg  radio  hams. 

An  interesting  statistic  Is  Itiat  in  ttie 
lasl  five yeaf s.  over  250  riM&w  licenses  have 
been  i&sued,  this  being  roughly  one- 
quarter  of  the  total  Israeli  amateur 
population.  There  can  be  no  mistake 
about  it— ham  radio  Is  definitely  on  the 
upswing  nefel 

AWARDS  FROJyi  ISRAEL 

The  Israel  Amateur  Radio  Club  has  two 
certificates  available.  The  fifst  is  the 
veteran  4  x  4  =  16  Award  and  is  valid  for 
all  contacts  wltti  Israeli  stations  since 
1B48.  You  need  a  total  of  slscteen  contacts 
on  at  least  four  different  bands  in  any 
n^ode. 

The  secor^d  certificate  is  \h&  new  Israeff 
Award^  This   Is  valid  Only  for  contacts 


rrxade  after  January  t,  1962.  Twenly-five 
points  are  required — contacts  on  frequen- 
cies lower  than  10  MHz  are  worth  two 
points  and  on  other  bands  are  worth  one 
poJnt,  while  VHF  and  UHF  contacts  are 
worth  ten  points^ 

For  eitner  of  these  two  awards,  send 
one  dollar  oj^  four  li^Cs  plus  a  fu^iy  de- 
tailed log  of  the  contacts  certified  by 
another  licensed  amateur  to:  Awafds 
Manager,  Israel  Amateur  Radio  CFub,  POB 
4099,  Tel  Aviv,  61Q40,  Israei. 

The  Jerusalem  amateurs  have  Just  re- 
centty  made  available  the  Jeruaaiem 
Award-  Vou  need  five  contacts  witn  Jeru- 
salem stations  dating  Irom  Jai>uary  1, 
19S3,  on  any  band^  or  modes,  cross  mode 
acceptable.  Here  QSLs  aie  necessary, 
and  along  with  them  send  ten  IRCs  to  the 
award  custodian:  Or,  Milt  Gordon  4X6 AA, 
FOB  4079,  Jerusalem^  Israel. 

Ail  the  above  awards  also  are  available 
W  shortwave  Hsteners  under  the  same 
COmJrttons  as  to  tiams. 

Weil,  that  wraps  it  up  for  this  month,  til 
t>e  happy  to  relate  any  areas  of  the  Jsrae^i 
am<ateur  scene  that  may  interest  you  in 
this  column,  so  don't  hesitate  to  drop  me 
a  line.  Till  ne>tt  month,  73  and  Shalom. 


ITALY 

Of  Giancsrio  "Cftas  "  Msrretfi  f0X}(R 
IB.  Via  B^nfignoni 
001^2  Boma.  ttafy 

Italian  amateurs  are  not  yet  permitted 
to  use  the  new  WARC  bands,  IncEuding 
160  meters.  The  WARC  Acts  were  ratified 
with  a  presidential  law  dated  July  27, 
1981.  and  it  stated  that  the  WARC  79  Acts 
should  become  effective  in  ftaiy  on 
Februaiy  1.  1983. 

D^pite  that,  and  in  open  contrast,  the 
Minisiero  delle  Poste,  with  its  own  edict, 
issued  the  new  Italian  band  plan  which 
does  not  consider  the  new  WARC  bands. 
Including  ihe  160-meter  band,  and  does 
not  mention  the  UHF  bands  above  24 GHz. 

The  hand  plan,  which  was  issued  with- 
out previous  consultation  with  tt>e  Asso- 
ciazionne  Radioamator^  Italiani  lARI]^  is 
fitted  with  errors  and  discrepancies  with 
respect  to  the  WABC  allocations  con- 
firmed on  the  other  side  by  an  official  law 
of  the  republic  One  ol  the  funnlesi  topics 
Ib  the  statement  that  in  case  of  natural 
disasters,  the  Minisfero  delle  Poste 
reserves  use  of  the  144-145-MtHz  band 
for  "its  own  intern^TtonBf  relief  corr^ 
munlcations."' 

Tills  gives  only  a  pale  idea  ot  the  situa- 
tion of  the  Italian  adrmnistrative  bureau- 
cracy, completely  out  of  tune  with  the  real 
necessities  ot  an  advanced  society.  It 
misunderstands  the  specialrzed  and  tech- 
nical problems  in  any  tleid  due  to  the  lack 
of  capable  and  specialised  personnel  arrd 
due  to  the  chronic  ta:Einess  of  the  office 
worlfers. 

I  think  that  the  ARI  Is  presently  making 
tome  progress  toward  overcoming  the 
situation,  but  there  are  not  many  hopes 
for  a  fast  resolution  to  the  problem. 

Diploma  Anno  Sanio 
(Holy  Year  AwartQ 

tf>is  award  wiiii>eissuedbytheARi,Se' 
zione  di  Roma.  PO  Box  361,  001DD  Roma, 
Italy.  It  will  celebrate  the  Extraordinary 
Jubilee,  1983.  The  requirements  are,  for 
Europe:  15  QSOs,  any  band,  any  mode, 
with  stations  in  Romo»  or  10  QSOs  with 
Rome  stations  arKJ  one  OSO  with  a  sta- 
flon  in  Vatican  City^  for  other  contlnerFts, 


to  QSOs.  Of  7  and  1,  respect! vefy.  Tite 
same  st  at  Kins  can  be  worked  onty  once 
per  band. 

The  award  period:  March  25,  1^83,  to 
April  30,  1964.  Send  logs  certified  by  of- 
ficials of  your  association  {m  two  other 
amateurs}  with  your  application  and  US 
S8.00  Of  20  iRCs. 

The  award  is  T6  x  13  inches,  beautiful 
ty  printed  in  six  cotors  on  deluxe  paper, 
and  represents  engraved  copper  artwork 
Of  the  St.  Peter  Basilica.  Tha  same  artwork 
Is  used  on  the  special  OSL  which  will  be 
used  mostly  by  the  radio  amateurs  of 
Rome  in  the  course  of  the  Holy  Vear. 

Tt>e  St.  Peter  eJig raving  and  the  (tayout 
of  tr>e  award  is  by  an  artist  in  Rome  who  is 
also  a  radio  amateur— 19 ESR, 

New  Italian  Pre II k 

The  Italian  Minlstero  delle  Poste  e 
Telecomunlcazionl  has  recently  started  to 
assign  IK  lo  the  prefix  of  all  new 
licensees.  The  ca^lsign  combmatlons  re- 
started with  AAA  fof  all  IK-prefix  licenses. 

The  rw  prefix  is  for  special  licenses 
with  permission  to  operate  to  28  MH^. 
These  are  no-code  licenses.  Different 
prefixes  are  assigned  to  the  residents  In 
the  so-called  'special  statute  regions/' 
Tttese  regions  ttave  their  own  pa/l lament 
which  irtstituies  minor  (aws  with  regard  to 
particular  local  admtnistratlve  and 
economic  problems.  Sardinia  has  an  ISi 
prefix  and  Sicily  has  an  ET9,  Other  special 
statute  regions  and  their  prefixes  Include: 
Valle  d'Aoata— 1X1,  Trentlno  Alto  Adige— 
rN3.  and  Friuli  Venezia  Giulla— 1V3. 

Other  prefixes   st^   assigned   to   tf^ 
rtattan  islarHls: 
Ligure  Archipelagus— lAt 
Tuscan  Arch  i  pel  ague — I  AS 
Ponila  n  e  1 3 1  and  s— ■  I QO 
Napoli  Islands-^ICe 
Eolie  Archlpelagus^lD9 
Usiica  Island— lEd 
Egadi  Archipeiagus— If  9 
Petagie  Archipelagus— JF9  (Zone  33) 
Pantei^eria  Island— 1H9  (Zone  33) 
Cheradi  Islands— y 7 
Tremitl  Islands— I L7 
Minor  Sardinian  Islands— iM0 


KOREA 

J.  Micfi&el  Wengert  HL9KVKH2AC 
CPO  8ox  296J 

Ttie  Korean  Arrkateur  Rad^o  League 
President,  Mr.  Mln^sup  Lee,  is  now  on  the 
air  with  his  newly  acquired  caltsrgn, 
HL1AOT.  Mr.  Lee  is  Ihe  first  Korean  Na- 
llonal  Assemblyman  to  hold  an  amateur 
radio  license  and  to  operate  on  ham 
bands.  Unlike  US  Senator  Bairy  Gold* 
water  or  the  Japanese  Dietman  who  also 
are  legislator/hams,  Mr  Lee  became  a 
radio  amateur  after  t>ei ng  elected  to 
public  office.  In  fact.  Mr.  Lee  was  elected 
KARL  president  even  before  he  was  II* 
censed.  He  holds  ihe  Radlolelephone 
Class  license  and  is  expected  to  operate 
SSe  in  the  3.5-,  7-,  2t-,  and  2B-MHr  bands 
as  well  as  t44-MHz  FM,  He  operates 
Korean-maiSe  equipment.  A  welcome  to 
HL1A0T  to  han>  radio  and  to  his  second 
year  as  president  ot  the  Korean  Amateur 
Radio  League. 

SlAflA 

A  r>ew  organization  Is  being  fonned,  or 
rather^  an  old  organ i2ai ion  is  being  reac- 
tivated,, In  Korea  It  Is  the  Seoul  Interna- 


tional Amateur  Radio  Association.  S1ARA 
was  formed  onginaiiy  in  1973  as  a  way  for 
hams  of  various  nationalities  to  get 
together  socially.  Later,  a  club  of  HLB 
operators  (US  military/civilians^  was 
formed  and  more  or  \e^s  took  the  piace  of 
SIARA.  Now,  in  19B3,  SIARA  is  being 
reorganized  with  the  sole  purpose  of  pro- 
moting reciprocal  operatirkg  agreements 
ttetween  Korea  and  nations  of  the  rest  of 
the  world.  Our  sister  organization,  TIARA, 
In  Tokyo,  proved  to  be  very  effective  In 
such  a  capacity  In  Japan.  Mow  that  the  US 
military  authorities  have  decreed  that  all 
HL9  operaiion  will  lake  place  onfy  from 
US  military  installations,  and  considering 
that  about  90%  of  all  American  hams  In 
Korea  live  otf  post,  it  would  seem  that 
such  an  organization  would  be  useful  in 
getting  direct  operating  permission  from 
the  Korean  government  instead  of  the  US 
signal  authorities.  If  you  are  a  ham  of  any 
nationaiity  residing  in  Korea  or  planning 
to  live  here,  contact  SlARA.  CPO  Box 
296T,  Seoul .  Korea  or  telephone  720^188 
arMJ  ask  lor  Mike. 

***** 

A  net,  composed  mostly  of  members  of 
TIARA  (Tokyo  international  Amateur 
Radio  Association},  AAHCK  ^American 
Amateur  Radio  Club  ot  Koreai.  FEARL 
|Far  East  Amateur  Radio  Leaguelf.  and 
SlARA  meets  eveiy  Sunday.  The  time  for 
The  Far  East  Net  is  OtOOZ  and  frequency 
IS  T4.2&S  MHz.  Everybody  is  welcome,  the 
language  is  Engllshr  and  the  ^estUnh 
News  tape  is  aired  at  0130Z. 

***** 

Items  of  operating  news  are  requested 
Irom  ail  HL  stations  as  well  as  stallion  or 
clubphotogmphs.  Send  all  mformaf»on  to 
me.  That's  all  for  this  month.  73  from  the 
Land  at  the  Morning  Calm. 


JAPAN 

R.  £.  Waite  W9PQN 

TofTtig^YQ  Grand— ^t,  2-19-S  Tomigays 

To*yo  1S1,  Japan 

NO  RECIPROCAL  LlCEf^SlNG 

\H  JAPAN  YET! 

WHAT  HAPPENED? 

Japan  has  not  signed  a  reciprocal 
agreement  with  a  single  country.  Not  even 
one.  This,  in  spite  of  the  fact  that  Japan 
tuas  lf>e  largest  number  of  ham  operators 
in  the  world:  over  500.DD0  and  increasing 
evefy  month.  Furthermore,  Japartese  firms 
manufacture  most  of  the  amateur  radio 


ftof  Waim  ¥if9PQN. 

73  Magazine  *  August,  1983     73 


equipment  sold  around  the  world,  and  by 
now  probably  everyone  is  awam  of  lt» 
superpower  s^tatus  that  Japan  has  attained 
in  the  fields  ot  computers,  tefevisions. 
cameras,  radios,  audJo^qulpmerrt,  etc. 

Japanesa  tDurl»ta  ara  most  of  ihose 
iraveVting  ^n  Asia,  including  Australia,  ra- 
placing  Arnericans  in  that  latter  category. 
Japanese  industry  produced  more  aulo- 
mobiles  thanciid  the  US  last  yea^,  and  Nlp^ 
pon  Steal  replaced  the  United  States  Steal 
Corporation  as  the  world's  largest  produc- 
er of  steal.  (Most  Japanese,  however  live 
in  amal I,  crowded  "rai^it  hutcties"  anddo 
not  yet  enjoy  the  '*good  Irfe"  but  this  is  a 
separate  matter.} 

But  when  It  comes  to  a  relatively  and 
apparently  simple  matter  like  amateur 
radio  recrprocal  operating,  the  score  is 
ttro.  What  happened? 

Until  1961*  Japanese  radio  law  stipu^ 
lated  thai  only  Japanese  nationals  could 
operate  ham  rad^  in  Japan: 

Afllcis  5* 

A  license  tor  a  radio  station  shall  not  be 

granted  to  a  person  In  any  of  the  lollowinQ 

Categories: 

Pkragrapli  1 . 

m   A    person   who  iS  n<rt  A  Japanese 

national . . . 

On  May  15th,  1981.  the  Japanese  upper 
house  of  tile  government  passed  a  new 
law  ajnd  added  the  following  paragraph  to 
Ihe  ekistirtg  radio  laws  of  Japan: 

Paragraph  2. 

The  provisions  contained  in  theprecedl^ng 
paragraph  ahaN  not  apply  ID  the  foHowfng 
radio  stations: 

An  Amateur  Badio  station  fa  radio  station 
establts^ied  by  an  individual  for  the  pur- 
pose of  conducting  radio  communica- 
(k>ns  for  his  personal  tnte^st)  which  is 
eslabtlshed  by  an  individual  who  holds 
cttl;zenship  of  a  country  that  permits  Japa- 
riese  nationals  to  establish  the  same  Rind 
of  radio  station  in  that  counlry. 

So  there  you  have  it^  Pretty  simple,  isn  t 
Wf  Tbefe  is  the  Eegai  status  fc*f  reciprocat 
operating.  H's  on  the  books,  it's  the  tawf 
So  all  we  do  now  is  tjre  up  the  rrg  and  go 
on  the  air,  right?  Wrong!  Agreements  have 
to  be  signed  with  governments  of  other 
countries  first.  Wall,  aH  ri^hl.  Let's  sign 
the  agreements.  Japanese  officials  have 
stated  pttvateiy  Ihat  their  goal  is  lo  sign 
art  agreement  with  Am«fica  first.  The 
other  couniries  can  wait.  Well,  all*  righl 
again,  i  happen  to  be  an  American.  I  feel 
sorry  for  the  citizens  of  other  countries^ 
but  if  Japan  wan  la  to  sign  with  America 
HfSl.  I'll  go  alorvg  with  that.  Why  don  t  we 
stgn?  Here  it  is  gelling  toward?  Ihe  end  Of 
1983  and  so  far  we  have  nothing,  Well,  not 
exactly  nothing.  Read  on. 

The  Japanese  gowernmenl  ser^t  letters 
to  the  governments  of  twelve  "prominent" 
countries  around  Ihe  world,  including  the 
United  States,  outlining  trie  terms  of  a 
reciprocal  agreement  that  Japan  woukj 
like  to  enter  into.  Some  responses  were 
ttiereafler  received— some  good,  some 
not  so  good.  The  US  response,  mercifully, 
Indicated  that  the  US  would  not  accept 
the  Japanese  lemis.  Why  do  I  say  ^'nwf- 
clfully'*?  Well,  firBt  Of  all  we  wltl  have  tp 
understand  ttie  regulations  that  presently 
apply  to  Japanese  applicant*  Ip  get  on 
the  air  here  in  Japan, 

After  passing  the  Japanese  license  ex- 
am I  nation,  if  a  Japanese  person  wishes  to 
operate  with  more  than  io  Watts,  he  has 
to  pay  a  tee  the  equivalent  of  over  Si 00 
af>d  wait  siJt  months  *or  a  government  in- 
spection which  can  tw  rather  strict.  Of 
course,  il  he  is  satisfied  to  stay  within  Ihe 
10- Walt  power  ttmiiatSon,  he  almp3y  ap- 
plies for  that  through  the  JARL,  pays  hi» 

74     73  Magazine  •  August,  1963 


fee,  and  alter  pefmission  is  granleil^  he 
may  go  on  the  air  without  going  through 
the  trauma  of  an  inspection.  Bui  only  10 
Watts, 

It  is  these  terms  plus  some  additional 
red  tape  that  the  Japanese  government 
wishes  to  pass  o^^  to  the  Americans  and 
other  foreigners  wtH>  wisr^  to  operate  in 
Japan.  Thi!^  $eams  to  Ignore  the  short- 
terrn  visitor  tO  Japan.  How  will  he  get  on 
the  air?  Obviously  he  won't  have  time  to 
wail  for  the  inspectors  to  come,  so  he  will 
have  to  operate  with  only  10  Watts.  And 
dofl'i  fofget  the  SiOO-pius  fee  he  has  to 
pay  for  only  a  few  days  of  opefating. 

Another  condition  the  Japanese  gov- 
ernment wishes  to  impose  on  the  foreign 
ham  is  a  requirement  Ihat  the  appticani 
obtain  written  permission  from  the 
iar»dford  or  hoi  at  manager  (or  whomeverl 
lo  operate  ham  radio  on  the  prefnises,  Fuf- 
Ihetrriofe.  priof  application  to  the  govenv 
ment  will  r>ot  be  permitted-  Application 
has  to  be  made  by  the  applicant  after  he 
arrives  in  Japan.  We  are  told  that  an 
American  visitor  would  be  allowed  to 
operate  a  station  owned  by  a  Japanese 
frier^.  But  what  if  you  don't  fiappen  to 
have  a  Japanese  friend? 

is  this  reciprocity?  Ot  coufse  not.  And  *t 
Is  for  that  reason  that  the  US  has  wisety 
decided  to  negotiate  the  matter.  But,  my 
friends,  the  word  ''negotiate"  to  a 
bureaucrat  turns  on  all  kinds  of  happy 
thoughts,  for  this  Is  the  stuff  that  justifies 
their  existence.  Negotiations  take  days, 
months,  even  years,  as  we  all  know.  Bui 
negotiate  we  must  If  we  are  going  to  get 
anywhere. 

Another  side  problem  is  that  S8Vd  of 
Japan's  amateurs  a/e  no-code  phone- 
class  Novices.  How  wtll  they  fit  into  the 
US  scheme?  The  U5  is  considering  letting 
them  use  Ihe  bands  above  50  MHz.  fn 
Japan,  these  same  Novice  no-coders  are 
allowed  everything  except  the  ZOmeter 
band,  but  they  are  limited  to  10  Watts. 

incidentally,  the  nooode-class  hams  in 
Japan  are  the  reason  that,  for  the  most 
part.  Japanese  amateur  radio  ts  more  or 
less  afi  extension  of  the  citizens  band,  in- 
cluding it$  numefous  abuses,  bad  man^ 
ners.  overcrowding,  and  general  lack  of 
knowledge  of  what  amateur  radio  is  all 
at>oul.  (Art  you  listening,  America?)  But 
thai.  too.  is  ar>ottieir  story. 

Japan  has  a  long  history  of  xenophobia 
ar^j  it  is  not  surprising  that  it  has  taken  so 
long  to  come  this  far.  Non- Japanese  are 
barred  from  many  activities  in  Japan.  For 
instance,  an  American  lawyef  is  strictly 
forbidden  to  practice  jaw  in  Japan,  even  U 
he  can  speak,  re^;  anct  write  Japanese 
fiuently  and  could  pas^  the  tiar  examina- 
tion if  he  were  pefmitted  to  take  it.  Con- 
versety,  a  Japanese  lawyer  may  take  the 
bar  examination  in  any  one  of  the  States 
and  freely  practice  law  in  the  US.  Many  are 
doing  so. 

Discf^tninallon  is  not  Illegal  in  Japan 
and  IS  freely  practiced.  It  is  not  unusual, 
for  example,,  to  see  an  advertisement  m 
the  vernacular  press  promoting  a  certain 
product  or  Inviting  readers  to  participate 
in  some  sort  of  promotional  contest,  with 
the  notation  at  the  taotlom  of  the  adver- 
tisement, "Japanese  nationals  only." 

In  the  area  Of  tr a<}e,  Japanese  are  often 
considerei?  to  be  unpatriotic  il  they  pur- 
chase foreign- made  goods  here.  Tobacco 
dealers  (controlled  by  the  government)  are 
not  allowed  to  promote  US  cigarettes  and, 
in  fad.  only  30%  ot  the  cigarette  shops 
throughout  Japan  are  allowed  to  ^1 
American  cigarettes.  (The  quest  Km  of 
wtwttter  smoking  is  good  for  you  or  not  is 
a  separate  matter.  The  Japanese  govern- 
ment has  not  yet  determined  that  smoking 
is  hazardous  to  your  health,  and  cigarette 


packages  carry  only   a   mifd  warnfng: 
"Don't  smoke  too  much.") 

The  government  puts  an  extremely  high 
tariff  on  beef  and  oranges  I m ported  from 
the  US,  which  results  in  US  beef  selling  at 
S2S  and  S30  per  pound  and  oranges  at  S2 
each  These  measures  are  designed  to 
protect  the  Japanese  farmers.  In  fact,  the 
Japanese  have  never  allowed  any  product 
to  be  imported  that  would  damage 
Japanese  industry  or  agriculture  in  any 
way.  An  American  car  costs  two  times 
here  what  it  wouid  cost  in  the  US  due  to 
taxes  and  charges  added  by  government 
regulations  Japan,  on  the  ottier  har>d, 
freely  sells  aulomobiles,  cameras,  com- 
puters, television  sets,  andt  of  course. 
ham  rigs  and  whatever  else  in  the  US. 

Now  back  to  ham  radio.  A  Japanese 
ham  may  take  the  US  test  and  receive  a 
liqense  and  callsign  of  his  very  own.  In 
Japan,  even  it  you  fake  and  pass  the 
Japanese  ham  exam  imany  Arr^eHcans 
and  other  non-Japanese  f^ave  done  so^ 
you  will  be  given  an  operator's  permit  but 
not  a  callsJgn.  You  will  have  to  operate  a 
Japanese  club  station— hut  not  without 
first  repcrring  the  (act  to  the  govemmenL 

Some  of  the  pfeceding  does  r\ot  seem 
pertmenl  lo  ham  radio,  but  1  think  if  is 
useful  to  look  at  reality  Instead  of  viewing 
Japan  through  cherry-blossom-colored 
glasses.  So  many  Americans  visil  Japan 
for  a  tew  days  and  seem  to  come  away 
convinced'  that  everything  is  fine  in  Japan^ 
the  ''great  ecorkomic  miracle/'  Few  would 
care  to  live  in  CfOwd«d  t^ovels  and  pay 
Super  high  prices  for  goods  which  aie 
kept  artificially  high  by  government 
regulations. 

So.  with  this  backgrouni^  Infomnation  In 
mind,  where  Americans  are  not  allowed  to 
participate  in  society,  where  all  American 
(ail  non Japanese)  residents  are  finger- 
printed when  Ihey  take  up  refiidence  hefe 
(and  re-f ingerprlnted  every  five  years)  and 
required  to  carry  a  foreign  registration 
card  at  all  times,  and  where  foreign  goods 
are  not  welcome,  it  should  not  come  as  a 
surprise  that  Ihe  Japar^ese  Qovemment  is 
reluctant  to  license  foreign  hams.  There  is 
a  tendency  for  Ihe  government  of  Japan  to 
try  to  control  fis  residents,  and  Ihls 
tendency  Is  even  more  evident  In  the  case 
of  non- Japanese  residents.  We  often  refer 
to  Japan  as  the  country  ol  "over-contfoi/' 

This  Is  not  meant  !o  be  an  indict  men!  of 
Japanrese  people  in  general  I  am  sur^yciu 
wiFf  find  the  Japanese  people  very  friendly 
and  especially  helpful  and  poHie  to 
Americans.  You  can  even  see  the  pain  In 
their  faces  when  they  explain  to  you  that, 
"This  is  Japan,  you  know.  Only  we  Japa^ 
nese  can  get  an  amateur  radio  call  sign  m 
this  country.  Sorry." 

The  JARL  under  the  able  leadership  of 
Shoio  Hare  JA1AN.  has  done  a  tot  In 
attempting  to  solve  the  problem  and  con- 
tinues to  work  closely  with  the  Mlnislry  of 
Posts  and  Telecommunications-  Jt's  pos- 
sible that  a  solution  will  t>e  forthcoming 
sooTL  We  wish  ttiem  a  lot  of  lack. 


ta  Leprosy  Control  Center  which  finds 
Itself  practically  in  a  fttate  of  emergency. 
The  two-room,  mud^walled  houses  In 
which  the  patients  live  are  termite-  and 
rat-infested.  The  lepers  have  no  feeling  li^ 
their  extfemHies.  and  the  patients  awake 
in  the  morning  to  find  Ifia!  Itieir  fingers 
and  feet  have  been  c flawed  o^  by  tfie  rats. 
The  situation  is  bad.  and  Sister  Or. 
Chambers  has  made  an  appeal  for  help. 

H.  Walcoit  Benjamin,  president  of  the 
Uberia  Radio  Amateur  Association,  and 
S.  Richelieu  Watklne.  assistant  minia* 
tef  of  Post  and  Talecofmnunicatiooa  of 
Litserta,  tiave  decided  to  organize  the 
amateurs  and  put  on  a  worldwide  speciat- 
event  program.  The  Object  of  this  program 
is  to  acquaint  the  outside  world  with  the 
plight  of  these  unfortunate  patients  in  the 
hope  that  help  will  come,  Mr.  Watkins  has 
tort^dden  amateurs  in  Ut>ena  lo  requett 
donations,  but  it  is  tioped  that  donations 
will  come, 

Mr.  Benjamin  has  set  up  a  special  OSl 
manager,  Qob  SM4CWV,  who  will  handle 
all  the  mailing  for  the  project.  Misaddress 
is  Box  134,  S-6710t,  An^-ika.  Sweden. 

The  association  designed  a  special 
OSL  card  wtf  h  p iciu res  of  t  he  I  eper  colony 
on  it.  The  special  event  began  in  May  and 
will  continue  to  December  3.1,  1983.  Arry 
amateur  who  contacts  one  of  our  Liberian 
amateur  stations  and  sends  a  QSLcard  to 
ouf  manager  with  a  self-addressed  enve- 
lope and  postage  coupons  will  receive  the 
special  OSL  card.  There  is  a  special  award 
if  an  amateur  subrnits  satisfactory  evr^ 
dence  ol  having  worked  si%  Liberian  coun- 
ties  on  any  band,  with  at  ^east  two  con- 
tacts on  CW, 

Amateurs  in  Liberia  work  under  severe 
handicaps,  Their  r^umbers  are  smait  O^ss 
than  a  hundred)  and  in  soF>e  of  ttie  coun- 
ties there  may  be  no  operators  at  all.  «k 
jusi  one  or  two.  There  is  a  Lit^erian  Net 
which  meets  every  day  and  everyone 
makes  a  special  elfort  to  check  in  twice  a 
week.  Because  of  schedule  corihicts,  ll  is 
diftN;uH  for  all  amateurs  to  check  in  at  the 
lime  sctwdyied  tor  Ihe  net. 

In  sphe  of  these  dif  ft  cullies.  LLtwrian 
amateurs  have  d  1st ir>guished  tf>em5eives 
several  times  by  their  handling  of  real 
emergency  situations.  It  is  almost  routine 
for  amateurs  in  outlying  areas  where  there 
are  no  doctors  or  medical  facilities  to  ac- 
cept medical  advice,  ever  the  air,  from  a 
doctor  in  the  city  who  very  ilkety  is  an 
amateur  himself. 

If  the  amateurs  in  Liberie  succeed  in 
substantially  helping  the  Ganta  lepers, 
they  will  chalk  up  another  victory  In  their 
at  forts  to  help  their  fellow  man. 


LIBERIA 

Brother  "Don"  Do/rafrf,  Stetfes,  CS,C. 

EL2AUWBSHFy 

Bfothers  ot  Hafy  Cross 

St  Patfick  High  Schooi 

POeo^  T005 

Monmvia,  BepubUc  of  Uteris 

The  Liberia  Radio  Amateur  Association 
Is  making  an  aU-out  effort  to  help  the  Gan- 


NEW  ZEALAND 

0.  J.  (D6$}  Chapmen  ZL2VR 
4d9  Ken/tedy  Road 
NApier,  Nsw  Zealand 

In  a  previous  columrr.  I  explained  the 
national  structure  of  NZART  and  thi^ 
month  I  shall  move  on  down  Ihe  line  to  the 
branch  ievel  of  the  organizaiiOh. 

There  are  SO  branches  Of  T^IZAflT 
throughout  the  country,  each  branch  an 
autonomous  body,  affiliated  with  the 
national  association.  Branches  have  I  heir 
own  finances,  club  rooms,  and  assets  In 
the  way  of  amateur  radio  equipment,  test 
Qftar,  repeater  stations,  etc.  They  make 
I  hei  r  own  pol  i  c  ies  and  dome  si  ic  decisions 
in  most  instances,  without  any  reference 
to  the  national  iMdy,  The  only  decisions 
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in:  200mW-5W) 


[stance 

/  SWR  MET)gRS 

peaR  or  average  reading 

•  direA  SWR  reading 

MP-KMF)  1 .8-30  MHz 

MP.2  (\)^Hf}  50-200  MHz 

$119.9: 


RC-1  Amplifier 

REMOTE  CONTROL  $?4.95 

Duplicates  all  switches.  18'  cabi 


430-450WHZ  ALL  NODE 

D24  2Wii*'40Wout    $199.95 
(IW  =25W) 

DIOIO  10\^n  =  lOOW  out 

{1W=25W,  2W*50W)  $319.95 


Available  at  loqal  dealers  throughont  the  world 


M 


mms 


COMMUNICATIOMSCQUIPMENTJNC. 


P.Ol  Box  1393,  GilroyaCA  95020  (408)  847-1857 
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requirifig  ratllication  from  the  national 
association  ar^  tti03@  which  Tni||ht  cpn- 
lUci  with  thai  association's  corv^titiillorv 
and  rutes. 

The  main  objectives  ot  itie  branches  are 
to  furthef  the  objecls  of  I  he  N2ART,  to 
establish  and  operate  amaleur  transftiit- 
ting  i^tatkons,  etc  ,  to  iost«r  (ocali  rntere^t 
In  amateur  radio  and  associate  eiectrori' 
ica,  artd  to  assist  wWh  Ciyit  Defense  and 
amargencY  communications/' 

Branches  me  controlled  by  a  president 
afid  a  co<nmi!t&e  elected  at  the  Annual 
General  Meeting  each  year.  Branch  activi- 
ties include  the  folfowlng:  participation  In 
tHe  aiinual  Nationaii  FielCt  Day  station 
aperalion,  the  annual  Amateur  Radio 
Enifrgeney  Corps  (AREQ  NetwofK  Field 
Day,  meeting  every  month  for  the  purpose 
of  conducting  club  business,  providing 
technical  or  nDntechntcal'  discussions  or 
lectures,  and  organtzing  other  aciivities 
for  ttte  members'  interest 

Looking  through  the  "Branch  Directory" 
published  in  the  NZART  Annusi  Cail  Book 
Indicates  that  most  branches  have  a 
regular  club  net,  aJI  have  a  branch  call- 
sign,  most  meet  regula^^y  each  month, 
organise  or  run  classes  of  inslnuction  for 
protpeciive  radio  amateyrs  and  encour- 
age qualified  amateurs  to  advance  I  heir 
respective  licenses  by  further  quaNfytng 
at  CW,  and  operate  a  sectifon  of  the  AREC 
in  their  aieas.  and  about  hatf  of  the 
bran^cheiS  operate  and  maintain  VHF  fe- 
peaters.  A  few  branches  in  the  larger 
cities  also  operate  a  UHF  repeater. 

Some  branches  organize  group  ptoj- 
ects  from  lime  to  time,  and  these  project 
kits  are  made  available  to  branch  mem- 
bers at  a  small  cash  profit  to  the  branch  to 
assist  club  finances.  In  some  Intitances. 
the  profect  kits  are  also  made  avaiFable  to 
all  MZART  members  through  the  national 
magazine,  dreafc-Zn,  or  by  direct  advert fs< 
ing  methods  to  the  various  branches 
throughout  the  coLintry. 

Some  recefit  pfojeci  hits  include  power 
supplies,  12'V  fixed  and  variable,  RTTY ac- 
cessories, VHF  converters,  preamplifiers, 
instrument  cases,  small  transceivefs,  and 
numerous  pieces  of  small  ancillarv  equip- 
ment for  use  in  or  around  the  amateur 
radio  station. 

Amongst  the  htZART  contests  and 
awards.  I  here  is  one  for  worftlng  dilfefent 
branches;  overseas  stations  are  required 
to  work  35  different  branches,  and  there  is 
a  special  eitdorsemeni  H  the  award  is 
worked  virithin  a  12-monlh  period,  (The 
cost  IS 60 cents  NZ.  and  ^f  you  want  further 
information,  contact  me  at  the  OTH 
above.)  Some  Individual  branches  have 
branch  awards,  including  Auckland.  Up- 
per Hutt.  Kapiti,  Mamawatu,  Gisbome, 
Christchurch,  Western  Suburbs,  Hull 
ValTey,  and  Wang  a  nu  I, 

BtU  n'  Pieces 

Tfte  results  of  I  he  National  Field  Day 
Contest  he  id  in  February  have  just  come 
to  hand-  ZLIRK  of  the  Western  Suburbs 
Branch  station  was  Ist  overall,  ZL1V*C  of 
the  Papakura  Branch  station  was  2nd 
over  ail.  and  ZL2ABJ  of  the  Napier  Branch 
station  was  3rd  overall.  Napier  ZL2ABJ 
(Branch  25,  NZAUT),  as  weH  as  malting  3rd 
place  overall,  was  1st  place  In  the  Zl-2 
area  (see  the  photo}.  Because  of  various 
probiems.  there  are  winners  for  each  of 
the  four  ZL  districts  at  each  Field  Day  as 
well  as  overall  winners  for  the  wfiole  coun- 
try. ZLIRK  also  won  the  ZL1  area  contest: 
the  winners  of  the  ZL3  and  4  areas  were 
not  available  at  the  time  of  wriling. 

New  ZL  Awards 

As  part  of  the  NZART  activities  for 
World  Communications  Year,  1983.  a  Five- 
Band  Work^  all  Pacific  Award  will  be 


The  N^pteF  BrSfjcf!  25  Gmup.  wmrters  of  thf^  ZL2  SBcttQtr  of  f/fff  1&83  Naiipnai  FieW  Day 
COJTfeSf. 


made  avaifabie.  The  requirements  are  to 
wofk  30  eligible  countries  m  the  Pacific 
(e.g..  those  Oceania  countries  eiigible  for 
WAC  as  Oceania)  on  each  of  5  different 
bartds.  niaklfig  a  totaJ  of  ISO  contacts. 
QSLs  are  not  required.  Send  a  list  of  log 
extracts  to  the  NZART  Awards  Manager, 
f52  Lytic n  Road.  Gisborne,  New  Zealand, 
with  NZS^.OO  for  airmail  postage  and  the 
award,  wiiich  is  on  a  handsome,  suitably- 
inacribed  wooden  shield  w^th  an  fJZART 
badge  mounted  on  it. 

Another  new  ZL  award  avaltabte  this 
year  is  the  lARU  Region  III  Operating 
Award.  This  award  is  made  available  lo 
publicize  Region  Ml.  It  is  for  all  licensed 
amateurs  and  SWLs.  Contacts  made  after 
Aprii  5.  1S&2,  are  eiigible,  but  certificates 
will  date  from  January  1,  V963,  as  part  of 
WC¥.  QSL  cards  are  not  required.  Send  a 
certified  list  of  eligible  contacts  from  your 
log  txjok;  the  cost  is  NZSlOO  surface  mail 
or  H2S2W  by  almiail.  The  basic  award  re^ 
Quires  7  countries,  the  SilverStar  endorse- 
ment requires  1?  countries,  and  the  Gold 
Star  endorsement  requires  17  countries. 
Awards  may  be  endorsed  for  any  rTH>de  of 
band.  Eligible  countries:  Japan.  Australia, 
New  Zealand,  Korea^  Philippines.  Hong 
Kong,  New  Guinea,  Thailand,  Singapore, 
(ndSa,  Sri  Lanka.  Tonga,  Western  Samoa. 
Sdloman  islands,  Indonesia.  Malaysia, 
and  Fiji  Send  your  applications  to  the 
NZART  Awards  Manage^,  152  Lytlon 
Road,  Qisborne,  New  Zealand. 

NZART  has  a  new  president.  Don 
Mackay  ZL3RW,  who  has  t>een  on  the  air 
Since  1952  when  he  staned  off  with  an 
ARC^5  waf'Surplus  iransmitter.  Don  is  in- 
volved with  the  electronics  industry  in 
Chnstchurch  ar>d  has  served  in  many 
positions  in  ham  radio,  both  at  branch  and 
national  levels ^  He  aiso  had  a  period  as 
editor  of  Break-In  from  1970  to  197S.  Don 
is  retumi^ng  to  itie  administrative  ranks  of 
NZART  after  a  spell  from  these  duties, 
and  when  time  permits  he  is  active  from 
teo  through  432  MHz  and  with  mobile  ac- 
tlvfties  @0  to  10  and  2  meters. 

Our  retiring  president.  Jumt>o  (Arthur 
Godfrey  2L1HV>  has  served  the  amateur 
fraternity  of  New  Zealand  well.  Arthur 
travelled  extensively  during  his  presidefh 
cy.  visiting  most  b^^arichea  ami  attending 
branch  n-^eetings  Ihroughoul  the  country. 
His  actions  ware  appreciated  by  amateurs 
everywhere,  especially  those  in  the 
smaller  centers  without  any  direct 
representation  on  the  National  Council. 
We  aii  wish  him  well  and  hope  ihat  the 
time  gained  will  be  put  to  good  use  on  the 
ham  bands. 


Another  oTd-timeir  making  a  return  to 
ttte  national  scene  as  a  councillor  i& 
**Jock"'  White  ZLaGX,  Jock  is  better 
known  to  overseas  amateurs  as  the 
NZAfCT  Awards  Uartager.  a  position  he 
has  hetd  lor  over  35  years.  He  has  been 
associated  with  NZART  for  some  50  years 
now  and  is  a  life  member  of  the  nationai 
association  and  his  local  branch  at  Gis^ 
borne.  He  has  retired  now,  so  he  must 
have  some  spare  time  a  va  i  I  able  1  o  hel  p  ad- 
minister our  national  organisation. 


NORWAY 

Bforn-Hugo  Ark  LA5YJ 
Posfboks  39,  M&ngseni€l 
Eneb^kkveien  208 
Osh  6,  NQfwsy 

1  woukl  like  to  begin  this  presentation 
of  ham  radio  In  Norway  with  the  sad  news 
of  a  great  loss  lo  DXIng  in  Norway.  Our  top 
DXer,  Arne-Sten  Gretland  LAtKI,  left  us 
last  auturrvn  only  40  yctars  old.  The  whoia 
DX  fraternity  is  Stifcl  stunned  with  grief.  Aff 
the  great  Limes  we  had  together  are  still 
clearly  remembered.  As  president  and  one 
of  the  foui^ers  of  the  LAr-D^  Group  and  a 
mem  tier  of  li>e  board  of  NRRL  and  many 
other  associations,  he  will  l^e  rertiem- 
bered  for  his  willingness  and  eagerness  to 
do  everything  for  everybody-  We  often 
wondered.  How  does  he  manage  fume  to 
work  DX?  A  great  friend  to  everyone,  may 
ha  rest  In  peace. 

LAtKI  started  what  I  am  here  writing 
about:  He  joined  the  whole  country  in  one 
DX  association,  an  association  wtiich 
now  has  76  members  and  is  still  growing. 
7B  members  do0S  not  sound  like  a  lot,  but 
remember  there  are  only  4000  amateurs  in 
Norway  and  to  be  a  rT>emt>er  you  musl 
show  proof  oF  having  at  least  100  coyntlea 
confirmed.  Most  have  more  than  200. 
Those  76  members  together  with  kite 
Trondhetm  DX  Association  are  the  top 
DXers  and  coniesters  in  Norway  You 
probably  have  heard  them  in  the  pileups. 

in  the  Osio  area,  there  is  a  DX  frequency 
on  2  meters,  145  375  MHz  FM.  You  will 
always  find  somebody  listening  on  that 
frequency  If  you  happen  to  visit  Norway,  (I 
will  write  about  reciprocal  ticensing 
below,  y 


The  i_ADX  Group  meets  every  Sunday 
at  0900  Norwegian  (ime,  on  3750  kH^u  tx, 
eKchar^ge  newis  and  information  atioul  ttM 
happenings  on  the  HF  bands.  Quite  ofter 
during  wintertime,  DX  stations  chack  In 
and  we  are  very  pleased  Irxked. 

Actually,  some  of  the  comments  mask 
after  a  OXpedition  has  taken  place  could 
give  some  of  the  guys  on  that  expedition 
something  to  remember  till  next  time,  Ol 
course,  Europeans  are  not  the  easiest  Fo) 
to  handie  m  a  pile  up,  tmX  tfie  ttght  guy  on 
ttve  frequency  can  do  wonders  with  the 
mob.  The  opposite,  which  unfortunateiy 
happens  too  often,  makes  you  wonder: 
Why  on  earth  did  I  choose  DXmg  as  a  hob- 
by  and  not  rag  chewing?  You  really  just 
want  TO  give  il  all  up.  But,  stubborn  as  only 
a  DXer  can  be,  you  stick  It  oul.  wail  for  the 
n^oment  when  me  ORM  gives  In  a  little, 
work  the  station,  and  goORT,  siitl  wonder- 
ing why  you  don't  sell  the  gear. 

!  will  in  the  future  take  up  this  matter' 
and  offer  some  comments  about  the  DX^ 
ped  it  ion's  way  of  handling  tne  tratlic  and 
try  to  Illuminate  what  really  is  going  on  on 
the  frequency,  I  think  quite  a  few  hams  not 
interested  in  DXing  would  like  to  have  that 
explained— why  people  {>etiava  as  if  it>ey 
haven't  the  slightest  idea  about  normaiti 
human  behavior.  Sometimes  I  really  won-{ 
der  myself, 

It's  no!  very  easy  to  start  a  column!  Trfij 
not  sure  what  should  be  in  it,  so  ru  just? 
have  to  take  a  chance  and  hope  some- 
body will  be  reading  it.  I  have  already  man- 
tioned  reciprocal  iicensing,  and  I  can 
assure  you  that  a  license  In  Norway  is-  not 
very  diffkuit  to  obtain.  You  won't  have  to 
wait  for  an  answer  too  long,  either,  if  you 
I  Hi  the  requirements  ai^d  do  as  I  suggest 
below. 

Norway  has  reciprocal  licensing  agree- 
ments with  the  following  countries,  as  per 
April:  Canada,  Denmaik,  England,  Fin- 
land. France,  Iceland.  Luxembourg. 
Spain,  Switzerland,  Sweden,  USA,  Ger- 
many,  Austria^  and  Holland. 

The  procedure  lo  be  followed  by  a 
fofefgn  amateur  to  obtain  temporary  per- 
mission to  operate  an  amateur  radio  sta- 
tion in  Norway  is  as  follows:  The  person  in 
queslion  shall  prove,  by  a  copy  of  hia 
iicensa.  for  example,  that  he  has  been 
registered  in  his  country  as  a  radio 
amateur. 

Art  application  should  be  made  on  a 
special  application  form,  B1.S70.3,S0.  ob- 
tainable from  the  Norwegian  Telecom- 
munications Administraiion  The  address 
la  listed  Oelow.  Do  remember  an  SASE  and 
Sufficient  IRC  postage  tO  cover  the  way 
you  want  Itie  form  to  be  forwarded  to  you. 

Tl>e  application  should  be  carefully 
filled  out  and  sent  to  the  proper  licensing 
administration  in  the  applicant's  native 
country.  The  administration  concerned  is 
requested  10  Hive,  und^r  "Comments  on 
the  Applicant."  its  opmion  on  the  appli- 
cant. The  form  should  then  be  forwarded 
to  The  Norwegian  Tel&communicatk»i8 
Administration,  Radio  Inspection  Office, 
PO  Box  6701  St.  Olavs  Plass,  Oslo  1, 
Norway- 

A  certificate  of  good  conduct,  issued  b^ 
Ifie  appltc ant's  local  police  authority, 
musi  be  enclosed. 

The  application  should  be  sent  in  time 
to  arrive  at  the  headquarters  of  the  Nor- 
wegian Telecommunications  Adminiatra- 
lion  at  teast  one  month  before  ttie  permia- 
slon  will  be  required. 

A  foreign  amateur  staying  permanently 
wHI  be  issued  an  tj^f  cail  sign,  valid  for 
orre  year  at  a  timte.  If  the  stay  is  i«ss  than 
one  year,  temporary  permission  will  be 
issued  for  three  months  at  a  lime.  The 
caMIgn  used  will  be  the  same  as  used  in 
the  amateur's  native  country,  followed  by 
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PIttg-In  Bomper  Crop 


From  the  fertile  grounds  of  Communications 
Specialists  comes  our  fresh  harvest  of  direct 
CTCSS  plug-ins  to  spade  through  valuable  in- 
stallation time  and  cultivate  profits.  They* re 
available  for  most  popular  mobiles,  portables, 
and  repeater  panels,  and  all  incorporate  our 
industry  standard,  field  programmable  TS-32* 

*^S&e  List  of  Advertisers  on  psge  f14 


Just  call  our  sales  or  engineering  departments 
toll  free  from  anywhere  in  the  USA  (includ- 
ing California)  and  reap  what  we've  sown, 

COMMUNICmONS 
SPECIAUSTS     "'' 

426  West  Taft  Avenue,  Orange,  CA  91(^1 
714/998-3021    Entire  USA  8»0/8544>547 
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HF  TfamcBi\/er!^:  Hefiular  SALE 

lC-740*  9band  200w  PEPXcvr.......  $1099.00  94f** 

*plus  FREE  PS-740  Internal  power  supply  & 

$50  Factory  Rebate  until  7  31  83 


<  -  -  A^  4  I  »  *-*  * 


>«»****-< 


PS-740  Internil  power  supply 
EX-Z41  Marker  unit,. 

E3(-Z4Z  m  unit » 

EK'243  Efeclromc  keyer  unit  „,. 
Fl'*4  SSB  filter  (2nd  IF)., 

FL-45  500  HjCW  filter  (ht  IF) 

PL  54  27D  H?  CW  filter  (1st  IF) 

FL-52  5Q0  Hz  CW  filter  (2nd  IF) 

Fl  S3  260  H7  CW  lillef  (2nd  IF)^»^^ 
MB*12  lAobile  maurtt. ....... ...>..*.. 

Hit' 10  Mobile  scan  microphone 

1C-730  8  band  200w  PEP  Xcvf  w/mic. 
FL'30  SSB  filter  (passband  tuning).. 
FL  44  SSB  filter  (2nd  IF)  „.,„„.,,., 

n  4S  500mCWfilt€r.. ,. 

El  195  Marker  unit.... 

E^202  LDA  interface:  730/2KL/AH- 
EX-203  150  Hi  CW  audio  filler _.-. 
EX-205  Transverter  switching  unit.. 
HM-10  Mobile  scan  microphone,.... 
MB-5  Mobile  mount. ...,,. .„„«,.,,.. 

IC-720A  9-band  Xcvr/  1-30  MHr  Rcvr 

ni2  500  Hz  CW  filter 

FL-34  5  2  KHz  AM  filter 

MB-5  Mobile  mQunt..«,*««*><*. ■><*»«*. 
IC'7072  transceive  mterface,  R-70 

Mew  Modet! 

IC-751  9  band  xcvr/.l-30  MHz  f?cvr. 

Internal  power  supply., 

FL-52A  500  Hz  CW  filter ,. 

FL-53A  250  Hz  GW  filter 

FL-33  AM  li!ter*„.**#*,.,,. 


*«*«*»«'#*l«4*>>« 


h  *  «  A  A  «  *  I 


*«<>#.«*i.itb. 


I  i  «  I-  'i-  A  '#  I 


kai^«B'«> 


HM-12  Hand  microptiofie 

SM-6  Oesk  microphofie  .*»•,•. 
Ej(teriial  frequency  contr oiler.... 
High  stability  rtifefence  crystal.. 
Accessories:  720/73Q/740 
PS-15  External  20A  power  supply. 

EX'14A  Adaptor:  CF4/P$-15. 

CF-1  Cooling  fan  tor  PS-IS....*..*^.,. 
PS-20  20A  swElcfiing  ps  w/speaker 

CC-1  Adaptor.  HF  radio  to  PS-20 

CF-l  Cooling  fan  for  PS- 20 - 

S¥-5  8  pin  eleclret  desk  nuc , 

SP-3  External  speaker 

Speaker /phone  patch  (specify  radki)..,.,. 
AT- 100  lOOw  8-band  automatic  ant  tuner 
AT-500  500w  g-band  automatic  art!  tuner 
AH-1  5-band  mobtfe  ant  */tuner  .„.„. 


.115300149** 
.     20,00 
.     39,00 
,     5000 
.    159  00  129»» 
.     59,50 
.     47,50 
.     96  50   89" 
.     96-50   89" 
.     19-50 
.     39.50 
.  1829-00  S49« 
,     59  50 
,    159  00129** 
.     59.50 
.     39.00 
I     27.50 
,     39.00 
.     2900 
.     39,50 
^     19  50 
$1349  00  899^* 
.     59,50 
.     49,50 
.      19.50 
..    UZSQ 
R^tar  SALE 
TEA 
TBA 
TBA 
TBA 
TBA 
TBA 
TBA 
TBA 
TBA 
Regular 
$149,00 
6,50 
4500 
229  00 
10.00 
45.00 
39.00 
49  50 
139  00 
349  00 
449  00 
289.00 


SAIE 
134'^ 


199*' 


129** 
314'* 
399'* 
259** 


Hf  Linear  Ampiifier  Regular  SAIL 

IC-2KI  160  15ffl/WARC  solid  state  linear  1795  00  1299 


VHF/VHF  Muhi-modei:  Re|ulaf  SALE 

IC'251A  2m  FM/SSB/CW  Xcvr /AC  pS...  $749.00 569*^ 

$50  Factory  Rebate  until  7-31  33 

IC-5510  80w  6m  Xc¥f.„, , $69900  599^- 

PS'20  20A  switching  ps/spkr. .......   22900  199*- 

CF-l  Cooling  tan  for  PS-20 ,.     4 5  00 

EX-106  FM  adaptor .„„„„    125,00  112" 

IC-451A  430  440  SSB/FM/CW  Xcvr/ps  89900  769*^ 
1^451  A/ High  440-450  MHz  Kcvr/ps      899  00  769** 
AG'l  15dbpieaTnpJC45IA/45A...     89.00  79»* 
VHF/UHF  FM:  Regular  SALE 

IC-25A  2m,25v»,up-dn^npmic.gmteds$359  00  319^' 

IC-2SH  asabove.  but45*3tts.... 38900  349** 

fC  25A  '82 model: 25w,ttpmic. red leds  34900  289" 
IC'45A  440  FM  xcvr,  lOw,  HP  mic...   399  00  359^^ 

IC-22U  lOw  2m  FM  non  dtgital  Xcvr....  $299  00  249" 

EX- 199  Remote  frequency  selector ..     35  00 
VHF/UHF  MuffNmodes;  Regular  SALE 

IC-290A  2m  FM/SSB,  TIP  mic $549  00  389'* 

IC  290H  25w  2m  SS8/FM  Xcvr.  TIP  mc    549  00  489" 

IC'560  10w6mSSB/FM/CWXcvr 489.00  439" 

ie-490A  10i«  430-440  SSB/FM/CW  Xcvr  649.00  579*^ 
VHF/UHF  Portahhi:  Regular  SALE 

IC-202S  2m  port   SSB  Xcw.  3w  PEP  $279.00  249'* 
IC-505  3/10W  6m  port  SSB/CW  Xcvf    449  00  399*' 
BP-10  Internal  mead  battery  pack...     79,50 

EX-24e  FMunit.... 

LC-10  Leather  case  ..,.*........ 

1C'3PS  Power  supply.... 

IC-20L  2m  amp.  lOw  PEP  or  FM . 
IC-30L  432  amp.  lOw  PEP/FM.,. 
rVew  modehf 

IC-120  1.2  GHz  FM  mobile „. 

RP-1210  1.2  GHz,  lOw  repeater,. 
IC-271A  2m  25w  multimode..... 
I C- 471 A  430-450  MHz.  lOw  base 
RP'3O10  440  MHz  repeater....... 


>«^«»4»t  •'•«*•■«<••* 


89" 


12,50 
49  50 
34.95 
9500 
98.00 

105.00    94" 
Regular  SALE 

TBA 

TBA 

TBA 

TBA 

TBA 


Shortwave  receiver 

R-70  lOOKHZ' 30MHz  digital  receiver.., 

(0-7072  Transceive  interface,  720A 

FL-44  SSB  filler  (2r^dtF) ., 

FL^63    250  Hz  CW  filter  (1st  IF) 

SP-3  Eternal  speaker,,,,. 

EX'299  (CK'70)  12V  option.,. 
MB' 12  Mobile  mount....... 


«*Vat4i9- 


iiii-i^i-hi'-i 


Regular  SALE 
$749  00  649" 
38-00 

112.50 

159  00  129'* 

48-50 
4950 

9.95 
19.50 


ICOM  Handhelds 

The  Transceivers.  The  IC-2A  features 
full  coverage  of  the  2  meter  ham  band 
The  IC-3A  covers  220  to  224  99  Mhz, 
and  the  IC-4A.  440  to  449  995  Mhz. 
Each  comes  with  BP'3  rechargable 
battery,  AC  wall  charger,  flex  antenna, 
earphone,  wrist  strap,  and  belt  dip. 
Accessories  are  iiiterchangable  Slide 
on.  removable  battery  pack  allows 
qutck  change  and  may  be  charged 
while  removed  from  transceiver. 

2  meien:  l^ltr  SAIE 

IC-2A  -15/1.5w2mHT/batt/wallcgr  $23950  214" 
IC-ZAT  ,15/1.5w2mHT/batt/cgr/nP...  269,50  219*^ 

220  MHz: 

IC-3A  220  HT/batt/wall  cgr 269.95  229*^ 

IC'3AT  ,15/1.5w  220  HT/balt/cgr/TTP     299.95  23^ 

440  MHz: 

rC-4A    15/1  5w  440  HT/batt/ wall  cgr...  26995  229*' 

IC-4AT  .15/1 5w  440  HT/batt/cgr/TTP     299.95  239" 

Ha  nd-hetd  Accessor re§ :  Regu  I  a  r 

BC  25U  Extra  15 hour  wall  charger.... « .,.$10.00 

BC-30  l/lS-hour  drop^in  charger  for  BP  2/3/5  69,00 

BP-2*  450  ma.  7  2v  \m  e*t  time  batteiy 39.50 

BP-3  Extra  sId  aSOtna  B.4v  1  5w  battery 29.50 

BP-4  Alkalme  tsattery  case. *,,,....*.,..,,.  12,50 

BP-5'  450  ma.  lO.Sv  2.3w  hi-power  battery...,  49.50 
*flC-30  required  io  charge  BP-2  &  BP-5 

FA'2  Extra  2m  flexible  antenna 10.00 

CA*2  Telescoping  ^*w3ve  2m  antenna., 10.00 

CA*5  %-wave  telescoping  2m  antenna^, .,,  18,95 

CA'3  Extra  220  flexible  antenna.,. 9J2 

CA'4  Extra  440 llexibleafitenna. „-„... .„.,„..  9.12 
CP-1  Dgarette  l^hter  receptacle  chgr  for  BP-3...  9.50 
OC-l  DC  operation  module  ...,•*...**•..*•.*•.**.  17.50 

HM-9  Speaker/microphone. ***.*.♦,»,...**.-  34.50 

LC'2A  Leather  case  without  TTF  cutout. ..  34.95 

LC*2AT  leather  case  with  TTP  cutout. 34.95 

mil  2m  2.3/ iOw  NT  amp.  jReg  $89)..  SALE  79.95 
111-25  2m  20w  HTamp,  (Reg.  $199^*)  SALE  179.95 
IC-M12  12 ch  fwlarine  hand-held..  SPECIAL  $199.95 
Miic,  accessaries:  iefVlar 

24-PP  24  pin  accessory  plug...,,,,,.,,,,,,,,,,  $  4.00 
BC  lOA  Memory  back-up;  551/720/730/740..  8,50 
BC-20  Nicads  &  DCOC  charger  for  portables...  57.50 
BU-1  Memory  bick-up:  2SA/290A/490A..,.,..38.50 

EX-2  Relay  boi  w/marker  720A/ 730/701 34.00 

Klil-3  DeluKe  mobile  mic,  specify  radio  17.50 

HM-5  NiQtse  canx  mobile  microphone.  4  pin....  34  50 

Hil-7  Amplified  mobile  microphone.  8  pin 29  00 

HM  8  Toychtone  m^c.  255A/260A,  8pm..,„„49.50 
HM  10  Scanmic:  255A/260A/290A/25A,...,. 39.50 

HM-U  Scar^  mic;  490/25A/290A 39.50 

HM-14  Scannmg/np  mic;  (C2SA/45A 49.50 

Sii-2  4-pm  eledret  desk  microphone;  S51D.„.  39.00 

SW  5  8-pm  electret  desk  mic;  251A/451A 39,00 

Mobile  mount,  specify  radio.......... ......  19.50 


Order  Toll  Free:  1-800-558-0411 


In  Wisconsin  (outsitie  MHwaukee  Metro  Area) 

1-800  242-5195 


iJ;iJHrti;{ii:i[>#:iiJJJi 


//TC. 


4828  W,  Fond  du  Lac  Avenue;  Milwaukee.  Wl  53216  -  Phone  (414)  442-4200 


WICKLIFFE.  Ohio  44092 

28940  Euchd  Avenue 

Phone  1216}  585-7388 

Ohio  WATS  1-8O0- 362-0290 

Outside  1    oArt  'iii    ^cnj 


BRANCH  STORES 

ORLANDO,  Fla.  32803  CLEARWATER.  Fla. 

621  ComrRonweafth  Ave.  1898  Drew  Street 

f  hone  (305)  894  3238  Ptione  (8131  461-42 

Ffa.  WATS  1-800-432  9424  No  In-State  WAT? 


Outside 


SSir    1-800^321^3594   Ea  1^800-327-1917       No  Nationwide  WATS 


LASVEGAS.Nev.  89106 

1072  N.  Rancho  Drive 

Phone  (702)  647-3114 

No  In-State  WATS 

S^i^  1-800-634-6227 


Associate  Store 

CHICAGO.  Illinois  60630 

ERtCKSON  COMMUNICATIONS 

5456  N,  Milwaukee  Aver^ue 

Phone  (312) 631-5181 

tS  mtn,  from  O'HarQl 
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In  Dotli  cas^.  a  Tee  of  NoTHf^^lan  Kro- 
90  must  accompany  ttve  application. 
Operations  taking  plac^  in  the  Norwe- 
n  Arctic  or  Antarctic  ^re  subject  to 
iciAl  cofiditionfi.  Application  must  be 
de  saparaiely  tof  such  operaKOfis. 
rtie  ficenso  issued  to  the  appltcant  in 
.  native  coiintry  mtjsl  correspond  to  a 
fikwo^aLn  Glass- A  (General)  or  Class-B 
3vtoe}  t^c«nse    in  the  latter  case,  tne 
ifix  will  be  Lad  or  the  suftk  will  be  /LB. 
I  hope  you  will  enjoy  operation  Trom 
^rmay  and  make  some  oood  friends 
re.  I  yvish  you  Qood  lucK  and  welcome  r 


PAPUA  NEW  GUINEA 

tBQf  ffeymadf  P29NSf 

OSox  165 

sb&ui,  Papua  New  Qumes 

Once  asaiin,  greetings  from  P39-land  to 
II  ^msfeors  aJ'oynd  the  world.  The  New 
Guinea  Islands  reqeived  a  iQt  of  "Shakes" 
uring  March;  one  earthquake  reQistering 
.5  Oft  the  Richtef  scale  lasted  four 
linytes  and  was  followed  by  dozens  of 
ftershocks.  Fortunately,  no  loss  of  life 
nd  not  too  much  damage  were  suffered 
fid  Vm  very  tiappy  to  iDport  that  Ifiere 
#as  no  damage  to  ng  or  antennas.  That 
i/oijld  have  been  a  raal  disaster! 

Bot>  P29MBF,  Jn  Goioka  haiii  a  visit  from 
he  electronics  king  of  Australia.  Dick 
imith  VK20IK,  who  was  louring  Papua 
Jew  Guinea  wTth  his  wife.  Goroka  was  on 
he  ilinera/y  with  an  overnight  stop  fmm 
<  Ma4ch  to  the  251  h,  Dick  got  together 
vlth  Bob  P29N8F  and  IWIafgaret  P29NUN, 
ind  he  did  manage  a  number  of  contacts 
rom  Bob's  fihasck.  We  knew  we  would 
lear  from  Oick  agarn  soor>  as  he  resurf>ed 
ii3  "arourtd4he< world  helicopter  flight'"  in 
^ay,  setting  out  for  Indonesia  and  west 
rom  there. 

The  Annual  General  Meeting  of  the 
^apua  New  Guinea  Amateur  Radio  Socie- 
y  was  held  \n  Port  l^oresby  on  March  25 
ind  a  new  committee  was  elected. 
\mataurs  from  other  provinces  had  been 
nvited  to  come  up  on  the  30- meter  net  for 
'Oting,  bul  apparently  no  votes  were 
ece^ved  over  the  air.  Bob  P29BS  was 
flflclfld  president,  but  has  since  r^ 
ligned  for  health  reasons.  Peter  P29NUK 
S  the  secretary  and  Pat  P29NPN  is  the 
reasurer. 

Trevor  P39ZTD  is  the  committee  mem- 
Mr  repraaenting  VHF  activity.  The  QSL 
bureau  remain^  urith  Rae  P29NYL,  who 
las  handief^  it  so  erticiently  m  the  pasL 
Coi  P29NAa  is  the  awards  manager,  and 
net  controllers  for  the  80m  net  are  Gordon 
P29NGG,  Brian  f^9BP,  and  Peter  P29KUKy 
ZUK,  Also  discussed  at  (t>e  meeting  was 
f  the  fact  that  a  monthly  column  now  ap- 
oears  In  73  giving  news  of  the  P29  harn 
scene.  Everyone  was  tnte^ested  and 
agfeed  ttnt  It  was  a  go<xi  Ihmg  to  get  P29 
on  the  map-  With  P29BS  havmg  resigned 
the  presidency,  an  extraordinary  General 
Meeting  w^ll  have  to  be  hetd-  It  is  hoped 
that  Bob  can  b«  persuaded  to  change  his 
mind  He  is  a  ham  of  long  standEng  and 
vast  experience  and  is  admirably  suited  to 
the  task. 

Over  the  Easter  weekend  we  had  two 
amateurs  staying  with  us;  Shirley  P29SM 
and  hef  OM.  Phil  P39PM.  Phil  has  jusC 
t>een  allocated  afullcaJI;  hewasP29NPM 
previously.  Shirley  and  Phil  are  from  the 
Summer  Institute  of  Linguistics  at 
Ukajrumpa.  They  are  spending  two  months 
in  the  East  New  Britain  provtffcoe  a#>d  will 
be  erecttng  buildings  in  a  vtliage  a  few 


The-  /afe  Arn^Sten  LA  IKi  and  Hugo  iA5Yj  mvotv&d  in  some  heavy  contesting  at  LA7Kf% 
PhQtQ  &y  Jofgen  LASijf.  I/Jff  thir^  pafttcipanf. 


kilometers  from  our  QTH.  The  buildings 
will  tye  used  for  literary  classes  in  the  local 
lar^gua^e-  We  had  fun  with  three  opera- 
tors in  the  shack  at  times  and  it  was  a 
case  of  mualcal  microphor^es  rather  than 
musical  chairs^  We  were  able  to  oblige  a 
number  of  VK  stations  and  a  VS6  wHh  con- 
tacts for  tne  Bird  of  Paradise  Award.  Phlif 
and  Shirley  spent  1 2  months  In  the  United 
Stat^  some  years  back  and  whrle  there^ 
Shi  hey  attended  a  ham  crant  cour&e 
which  enabled  her  to  obtain  her  full  call. 

The  Western  Province  Ol  Papua  New 
Guinea  should  t3e  faidy  well  represented 
on  the  amateur  bands  soon,  wi^th  opera- 
tions going  ahead  at  the  OK  Ted!  Mine  in 
the  Star  Mountains.  The  mine  will  even- 
tually t>e  pfoducing  goTd^  silver,  and  cop- 
per and  Is  still  in  the  stages  of  construc- 
tion, John  P39NJS  is  already  on  location 
and  operating  there.  Another  operator 
was  due  at  QK  Tedi  during  Ihe  second 
week  of  April.  He  is  VK3BSO^  Stan  from 
Melbourne,  and  we  hope  to  hear  him  soon 
with  a  P29  callsign.  Signals  should  be 
good  from  such  a  lofty  QTH. 

Now  a  bit  of  history  from  ihe  area  which 
might  toe  of  interest.  Prior  to  World  War  I 
and  beginning  in  the  I  ale  iBSOs,  the  north- 
easterr^  part  of  New  Guinea  and  the  New 
Guinea  Islands  were  German  posses- 
sions. A  powerful  radio  si  at  ion  was  in 
operation  ai  Bitapaka,  approximately  45 
kilometer^  from  Ra^ui-  The  radio  tower 
was  between  SO  and  TOO  feet  Nigh,  ba^ 
anced  on  a  glass  balL  From  there,  radio 
contact  was  maintained  with  Berlir^  ^ia 
r«lay  stations. 

At  the  outbreak  of  World  War  I,  when 
tr^  German  tfansmissions  were  moni- 
tored. It  appeared  that  I  hey  were  in  regular 
contact  with  a  German  waiship  (the 
Scharnhorsr7)  In  the  New  Guinea  waters. 
This  led  to  a  considerable  force  t>eing 
sent  tjy  the  Australian  government  for  the 
invasion,  to  be  ready  for  anything,  as  tt 
were.  The  Australian  soJdiers  landed  at 
Kabalcaul  and  proceeded  to  march 
towards  Siiapaka,  at)out  10  kilonreiers 
away.  On  the  way,  they  ran  into  a  ragged 
band  of  German  planters  and  native 
police,  hastily  aimed  with  any  weapons 
they  could  lay  their  hands  on.  Shots  were 
fired  and  a  numti^er  of  men  killed,  mainly 
Germans.  The  radio  contacts  with  the  for- 
midable  warship  had  t>een  a  sham  to 
deceive  theenemyf  There  was  no  warship 
nearby,  The  capitulation  was  quick  and 
relatively  painless^ 

There  is  a  final  chapter  to  this  particular 
atory:  About  50  years  later,  my  OM  re- 
moved the  guy  anchors  of  the  radio  tower 
at  the  site,  By  then  a  T6  hospital  was 
there,  being  run  t>y  Catholic  nuns  (a  lot  of 
Ihem  German),  and  they  wanted  to  be  rid 


of  the  three  huge  cement  anchors  for  the 
guy  wires,  RSJs  1  foot  in  size  had  been 
cemented  in  to  give  support  to  the  tower. 
That  was  the  tast  evidence  of  the  setup. 

More  news  from  here  next  month.  See 
you  then. 


WEST  GEBMANY 

MHchetl  a  WoifSOn  DJ9QN 
Cart-Von-Un^e-Str.  35 
0-8044  Lohhof 
Pedemt  flepabifc  of  Germany 

Here  are  some  aspects  of  operating 
VNF/UHF  in  Germany;  This  should  assist 
any  of  you  planning  a  trip  here  in  the 
future  and  givre  non- visitors  an  Insight  into 
the  primary  differences  between  oper^ 
aimg  in  Germany  and  ttw  United  Stales 
and  Canada. 

The  most  obvious  difference  between 
the  VHP  an{i  UHF  bands  is  Ihe  pure  lack  of 
"wide  open  spaces"  found  on  Ihe  Z-meler 
and  7CKcm  bands,  plus  the  total  lack  of  a 
6-meter  or  22t)-MHi  band.  Our  a  I  local  Ion 
on  2  meters  is  from  144  to  146  and  on  70 
cm  from  430  to  440  MHi  That's  It,  Oh,  we 
also  have  a  number  of  frequencies  avai^ 
able  and  in  use  on  124D  and  above,  but 
now  I  will  concern  myself  witn  ihe  two 
primary  bands  of  2  meters  and  70  cm. 

Another  major  difference  is  the  lack  of 
private  repeaters  and  aytopatch  repeaters 
(vertK>ien!).  This  certainly  makes  oper- 
ating repeaters  in  Germany  a  different  ex- 
perience than  operating  in  the  USA  or 
Canada,  but  not  necessarily  a  less  en- 
joy abie  one. 

A  different  attitude  prevails  in  Ger- 
many, aside  from  any  difference  in  men- 
tality. This  is  due  to  many  faciors,  such  as 
the  limited  number  of  repeater  pairs 
availatiie,  the  concentrated  populafion 
centers,  and  the  Class-C  (code-free) 
license.  One  interesting  aspect  of 
Op«raiing  here  is  the  numt>er  of  random 
GSOs  going  on,  exchanging  QTH,  name, 
OOK  (DARC  chapter^  etC^  This  is  done  on 
a  large  scale  |usi  to  collect  QSL  cardst 
Yep,  jusi  like  on  the  HP  bands  in  the 
States,  but  on  a  larger  scate,  OSLs  are  eK- 
ehanged  for  VHF/uhF  repeater  contacts, 

A  mfLjor  reason  for  thtft  is  the  OLD 
Awards  program  held  by  the  OARC,  These 
awards  are  given  for  confirming  various 
00 Ks.  QSLing  in  Germany  is  actually 
reiatively  crveap  since  PARC  members 
can  send  and  receive  any  number  of  cards 


through  their  local  chapter  which,  in  lurn, 
sends  the  cards  through  the  OARC  OSL 
card  computer  in  Baunatal  In  other 
words,  no  postage  costs!  This  fS  a  boon  to 
the  visitor  to  Germany,  as  he  or  sh^  can, 
without  hesitation,  call  CO  on  a  German 
repeater,  perhaps  make  a  r^^ce  QSO,  and 
receive  a  QSL  card  in  a  few  months  to 
boot.  Just  don't  forget  to  get  some  O&Ls 
printed  yourself! 

Depending  on  your  li>catlori,  there  will 
always  be  at  least  one  repeater  on  each 
band  within  working  distance.  Operating 
patterns  will  be  like  any  other  induatnal- 
ized  country,  so  don't  get  frustrated  if  you 
ca  n  't  m  ake  a  OGO  a  1 2:CX)  pm  on  a  Tuesd ay 
afternoon.  Some  repeaters  are  Incredibly 
t>usy,  such  as  Ihe  "'Zugspitze  Relay" 
located  here  In  southern  Bavaria.  Due  to 
this  repeater's  tren^endous  coverage  of 
soutt^ern  Germany.  Austria,  and  Switzer- 
land, it  is  really  difficult  to  get  a  word  in 
edgewise,  even  late  in  the  evening. 

This  is.  of  course  I  assuming  that  it  isn't 
toeing  jammed  when  you  want  to  use  it, 
(Even  the  disciplined  Germans  have  their 
share  of  turkeys!)  It  you  run  mto  this  type 
of  situation,  you  can  either  go  to  another 
repeater  or  switch  to  a  simplex  frequency. 
The  main  calling  frequency  in  Germany  is 
145^500.  In  addition,  most  of  the  DOKs  will 
have  a  club  simplex  frequency.  For  exam- 
ple, my  clubp  DOK  C-26,  uses  Ihe  frequerv 
cy  of  145,325.  Give  it  a  try  when  you're  In 
the  northern  part  of  Munich! 

Many  of  you  have  heard  about  the  re- 
quired 1750-Hz  tone  burst  required  in  Ger- 
many. This  is  correct,  but  it  is  definitely 
not  required  for  a  casual  visitor  to  Ger^ 
many's  population  centers.  After  a 
repeater  has  been  brought  up  by  tone 
burst,  it  will  remain  on  as  a  straight 
caff  ler-operaied  repeater  for  a  num&er  of 
seconds.  This  should  allow  you  sufficient 
time  to  gain  access.  In  the  worst  case,  you 
can  always  whistle  up  a  repeater.  It  is  cer* 


MMETEfl  AND  7aCM 

STANDARD  REPEATER  BAND 

PLAN  IN  GERMANY 


Channel 

Input 

Output 

RO 

145.000 

145.600 

R1 

145.025 

145.626 

R2 

145.(S0 

145  660 

R3 

145.075 

145.675 

FM 

145.100 

145.700 

R5 

145.125 

145.725 

m 

145.150 

145.750 

R7 

145.175 

145.775 

RS 

145.200 

145.800 

R9 

145,225 

145,825 

Simplex  frequencies  are  ©very  25 
kHz  from  145.250  to  145.575;  call 
ing  frequency  is  145500. SSBJCW 
is  located  on  the  bottom  of  the 
144-MH2  band  I  very  active).  There 
are  also  a  number  of  linear 
transponders  on  oddball  pairs. 


R70 
H71 
R72 

R73 
R74 
HT5 
R76 


43t.O50 
431.075 
431.100 
431.125 
431.150 
431. t75 
431.200 


438.650 
438.675 
438,700 
438.725 
438,750 
438.775 
438,800 


R77 

431.225 

438,825 

R78 

431.250 

438^50 

R79 

431^75 

438.875 

R80 

431.300 

438.900 

R81 

431.325 

436.925 

R82 

431.350 

436.950 

Re3 

431,375 

436.975 

BBA 

431,400 

439  000 

R8S 

431.425 

439.025 

R86 

431.450 

439.060 

R87 

431.475 

439,075 
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tainj^  not  woflh  a  Jarge  investment  in  timer 
or  money  to  acquire  a  175-Hi  generator 
t^elore  arriving  here,  but  H  can  hetp  under 
S^secffN^  circumstances  (rural  areas^  70 
Cm.  etc.].  8y  the  way.  Austrian  repeaters 
do  noi  require  tone  burst, 

Last  bul  not  le^si,  don't  forget  that 
ailt hough  you  may  ^t  the  irfiptressi^^  that 
md$t  Derman  hams  speak  eKcenefit 
Cagllsh,  tills  IB  not  r^ecessarJfiy  true^ 
especially  ort  VHF/UHF.  Many  of  tlie  peo- 
ple you  meet  may  be  Class^;  Ncensees 
Mrtlh  no  NF  opera tpng  experiefice.  Ptease 
speak  slowly  and  dearly  and  fiave  pa- 
tience with  yoyr  GSO  partner  Enpy  youf 
visit;  you  may  make  many  permanerkl 
frf^Tkds  during  your  si  ay  I 


SWEDEN 

Rstftef  Marttns^on  SM2DMU 

SikeQ  3173 

&9W  00  Roberi^fofs,  Sweden 

I  tiav'e  covert  the  regulattons  concern- 
ing amateur  radio  in  Swedsfi,  so  tfiis 
month  I  will  give  you  Ihe  details  lor  ob- 
taining a  fec^procat  license  H  you  are  piaiv 
ning  your  holidays  in  Sw«<ieft.  The  folio w- 


Ing  Is  an  extract  frorri  a  memorandum 
published  t>y  the  Swedish  Telecom- 
munication AuthfOftlies. 

1,  Ge«teral  f^uliis. 

The  foHowmg  rule  must  be  conformed  to 
by  any  foreign  nations]  wishing  to  obtain 
a  pefmil  to  hold  and  uWMze  an  amateur 
radio  Iransmiuer  in  Sweden 

On  conctition  that  there  is  no  risk  ot  the 
transmitter  or  the  permit  being  m bused, 
and  provide  that  its  use  will  not  corv 
travene  {he  Inierest  of  Ihe  community ,  a 
permit  will  be  granted  to: 

Any  foreign  radio  amateur,  during  a  tem- 
porary St  ay  in  Sweden,  who  has  passed  an 
acceptable  test  made  by  the  auttionlies 


B««t  Piclur*  ■!  th* 
tflDEOSCAH  1O00 


t«it  Prlc*  -  Frcifli  $495.00 
HIGH  RESOLyriON  SSTV 

OnC«  you  A«*  OU^  p^lCifB. 
you  wofi'l  •*ll)e  iof  ftnirliung  leti) 


CODE^STAA  -  PAJCED  FaOH  Si 49.19 

MOfe  Features  Pi^  Dollar  Than  Anything  Else! 


I  I  11  \ 


Copiei  code 

from  fmtr 
racelvefE 


^ 


Ttftmi  I  ffi 


In^in^ves 

your  code 
speed  tool 


New  opnef Align  tm^Tmir^ianarFg  tcan  rajn^rrei  vendf  antf 
i-eiMivfri  sliarp  fifctures  ¥wnh  up  to  16  limes  tietter  nHofution 
tbafl  vttiiw  ut^iti,  CfMi0dlit?lfF  with  Bn\titnq  SSTV  ptiu,  h^ph 
r9:^lution  fnoctes.  Thrse  tem^  ra^wt.^  Qptmn^  gbM  ^»qa  and  muidi 
cnofv,  Eat  to  ird<  Anutvur,  phone  imv  TV,  luiygitlnrwe,  telf 
confetencmg.  m^  Pw*  "Hni^  To  Get  SSBfted  In  SSTV" 
Kit:  V&K  $495,00     Wirsd:  VS-F  5695,00     Shippjfsg,  5S.0O 


ld*i*J  fvr  mKXfft,  SWLs  and  iwinnni  auriataurs-  AuiH-m  cefte- 
pfjiclicto«:illatarBndip«BltBf .  Copim  Mof«,  RTTV  jin-d  ASCII. 
Lsrgfl  LiDt.  Easy  to  eonnect  and  ope  rat ».  AutcimaTic  jpeed 
tracking.  Exatlsfti  dtgitat/anHoi  Fijurr^f^.  l2VDCiK  1 20V AC 
wntti  AC  Kl3p49r  {travHSML  ComtiKt.  libs.  Connect  eampmcf 
itik*  ViC'30>'pMnt«*  *4ib  opiional  ASCII  ourm^i  po*t, 
Kti:  CS-K  St4i,95  Wired  CS-F  Si 99. 95  Shipping  S5.00 
ASCII  Port  Kit:  Q5-IK  £49.95  W^red:  CS-IF  $&9.9& 


MOR5E-A-KEYER  —  CW  Keyboard      Kjt:  MAK  K  SIS9.05      w^red:  Mak.F  S199.9S  Shippirtq  S5CKI 

CatI  w  WM-ils  fOf  Fl^iE  tMiKtfM«%(.  ^Kto^v  Oired  -  WE^ftE  AS  NEAR  AS  YOUR  PHONEl 


HUcnocx^t 


Corporation 
P.  O.  BoK  S13G, 


Telephones  (414)  241-8144 
Thiensville^    Wisconsin    53092 


1^50 


fiEm 


EAS\,  FUN  Km 


New  2  kW  tuner  kit  from  TEN-TEC  ends 
constant  retuning,  guarantees  best  match, 
and  saves  $80!  Model  4229  Only  $199 

Here '^5  the  best  antenna  tuner  in  amateur  radlot 

The  best  quality  comptonents,  best  design,  and  the  best  value- 
•  Reversible  "U*  drcuit  guarantees  best  possible  match  and  widest  bandwidth— you  may 
need  to  tune  only  once  to  cover  the  higher  bands  and  only  two  or  three  limes  on  lower 
bands.  •  Bnest  quall^  parts— ceramic  insulators— ceramic  inductor  form— lieavy  duty 
ceramic  switch  VArfth  silver  contacts-- silver  plated  roller  inductor—*  Built-in  SWR  bridge 
sho^vs  ratios  from  1:1  to  5:1  •  Built-in  2  kW  dual  range  watt  meter  shows  power  Iev5s 
from  10  lo  2000  watts  •  Handles  2  kW  PEP,  1  kW  CW  *  Frequency  range  LS-30  MHz 
continuous  coverage  •  Buik-ln  balun— matches  variety  of  antennas,  balanced  or  unbal- 
anced, to  50  ohm  unbalanced  outputs  ♦  Built-in  bypass  switch  •  4-posidon  antenna  selec- 
tor *  Coax  connectors  plus  post  terminals  *  Lighted  linear  dial  scale  for  easy  tuning  •  Black 
finished  aluminum  cabinet  with  stainless  steel  baU  (5^"h  xl2%*w  xl3Wi*d)  •  Also  available 
assembled  as  Model  229  in  slighlly  different  styling  at  $279. 

See  your  TEN-TEC  dealer  or  write  for  details: 

TEN-TEC.  Inc.,  Highway  411  East,  SeviervlUe.  TN  37862. 


T*ir 


concerned  In  ht&  natfv&  country  and  co, 
cernmg  whom  aaJisfaeiory  ^nformatic] 
fias  been  obtained  and  who,  on  special  ei 
qulry,  hits  been  Donsidened  nt  to  hoi 
such  a  permit  in  Sweden. 
Any  foreign  radio  amateur  who  has  ot 
lained  a  permit  to  hold  and  uift(ze  a 
amateur  radio  transmiiier  in  Sweden  ha 
to  follow  the  direction  stated  in  tti 
Swedish  Regulations  concerning  th 
Amateur  Radio  Service  mentioned aboV'E 

2*  Application  Procedufm. 
Any  foreign  radio  amateur  applying  tor 
temporary  permit  shall  submit  his  appi 
cation  early  enough  (o  reach  the  Swedls 
Tetecommunicat^ons  Aultionties  no  tate 
than  one  mtonlh  before  the  perm  (I  is  ff 
quired.  The  appLlcaiion.  which  may  b 
written  Jn  Swedish.  Danish.  Norwegiar 
Enf  lis^.  French,  or  Gennan,  shall  nomia 
ly  be  furnished  wiih  a  pronauncem^n 
madft  by  tt^e  licensing  authorities  in  ih- 
applicant's  native  country.  The  appJiqa- 
lion  may,  however,  be  sent  direct  to  th< 
Telecommunications  Administration  ii* 
doing  which  either  a  copy  of  the  licen&' 
valid  In  ihe  applicant's  native  country 
provided  that  It  was  issued  not  more  Thai 
mx  months  ago.  or  a  certificate  issued  b 
th«    licencing    authoiitles    in    thi 
applicant's  native  country,  proving  hi' 
holding  of  a  valid  license,  must  be  en 
closed.  Such  a  cerilflcate  must  not  b* 
Okfer  than  sLi  rrtonths.  The  application 
shall  atso  be  accompanied  by  a  cefl  If  tear* 
of  good  conduct  (impunity)  issued  by  (h' 
pot  Ice  aiit  horit^  es  i  n  t  he  apo  I  leant '  s  nati  v* 
country.  In  certain  countries,  tiowever 
sucti  a  certificate  cannot  be  obtained.  / 
certificate  issued  by  the  applicant's  ama 
teur  radio  organization  must  be  enclosei 
instead^ 

Wtven  applying  (or  a  tempofary  permH.  th« 
following  documents  mu&f  toe  sent  in; 

1.  The  ap  pi  ligation  form. 

2.  A  ceftificate  issued  &f  Itie  police  au 
thof  ities  tin  certain  cases  ttie  appticant : 
amateurradioafganization  as  above). 

3.  A  copy  of  the  valid  Ucen^e  or  a  pro 
nouncement  delivered  by  the  licensing  au 
thoritles  in  the  appticani's  native  c^unirv 
(as  above}. 

i3»  rees» 

BO  Swedish  kronor  for  a  maximum  of  ihre^ 

monlhs  during  a  period  Of  l we've  rnonth* 

(one  year).  The  lime  may  at  most  tie  di 

vided  Into  fouf  different  periods. 

Ttte  lee  shall  be  paid  on  the  receipt  of  thi 

Invoice. 

Tite  appiicaiion  shDu^  be  addressed  to 

Swedish  Telecommunications  Radio  De 

partment.   Licensing  Section.   S-t23  Bl 

Farsta.  Sweden, 

4.  Call&ign». 

To  any  foreign  radio  amateur  obtaining  e 
temporary  permit  there  will  be  assigned  e 
call^ign,  consisting  of  his  ordinary  call 
sign  ifnTnediately  foNowed  by  /SM  arvd  i 
digit  stating  the  district  within  which  the 
radio  iranamEtter  is  to  be  used  tempo  ran 
ly.  For  traffic  exchanged  from  a  nKibileoi 
portable  radio  tran^nitter,  the  tetters  y 
(MM  tor  vessel)  or  P.  respectively,  preced 
ed  by  an  oblique  alroi^e,  may  be  added  tc 
thecailsign. 

%*  Classes  cl  Ce^itlcates. 
A  license  for  a  foreign  radio  amateur  wiJ 
be  Issued  and  valid  for  the  Sw^dfsh  cJasi 
of  certificate  corresponding  tO  the  c^lasE 
of  certificate  assigned  to  the  licensee  ir 
his  native  country. 

With  this,  I  end  the  extract  from  memo 
rand  urn  no  Rft  1940,  Anyone  wtio  wishes 
to>  obtain  further  m  form  at  ion  can  write  ti; 
the  at>ove  address  or  cati  {06>713-21^ 
Swedish  Telecommunications  wiirbe  hap 
py  to  answer  your  quest  Inns  and  assist 
you  in  your  application. 
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ith..- 

Scores   of  usehil    building   projects   youTl 
:njoy  by  the  hour. 

lo-depth  equipment  reidews,  guaranteed 
0  save  you  time,  trouble  and  money, 
'73      International — delivers      all      the 
acts  you  need  about  licensing  laws,  dub 
lews,  contests,  and  awards  all  around 
«he  globe, 

■DXing — valuable  tips  for  newcomers,  the  per- 
onalities  behind  the  c^dlsigns,  whafs  happening 
)n  the  DXpedition  scene,  and  much,  much  more! 
•New  Ham  Bands — ^timdy  reports  on  the  new 
kVARC  bands,  how  to  modify  your  rig  to  use  them, 
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•RTTY — with  over  30,000  hams  owning  microcomputers, 
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PERFECT  7 

ANTENNA  ♦ 

l-OR 

10-15-20  METERS 

■I  ■ 

VERTICAL 

OMNI-GAIN 

HALFU'AVE 
END  FED 

NO  RADIALS  I 


IRON  POWDER  and  FERRITE  PRODUCTS 

AMIDON^ 

Fast,  Reliable  Service  Since  1963 


Small  Orders  Welcome 


Free  'Tech- Data'  Flyer 


Toroidal  Cores,  Shielding  Beads,  Shielded  Coil  Forms 
Ferrite  Rods,  Pot  Cores,  Baluns,  Etc* 

12033  OTSEGO  STREET,  NORTH  HOLLYWOOD,  CALIFORNIA  91607 


NO  REFLECTED 
POWER 

BROADBAND 

FIXED  OR 
PORTAB  LI- 
REMOTE  TUNING 
2  KW  PEP 
UPS  SHIPI'ABLE 


R  \   ni a  V  be  t  h  tr  p c  r f c c  t 
antenna  for  CimdumiTuuniH. 
apartmentfi,  small  Kits  or  anv 
limited  spate  st  mat  ion.  It  is  ;i 
great  antirnna  for  hams  vvhi* 
arc  concerned  abi^ut  neai 
appearance  and  maximum 
performance. 

RVs  self  siipp<.irtin|i  radiator 
is  onlv  2 1  ft -6.4m  high  n  I  ft 
.  K^4m  wide  at  ihu  banr. 
Assemblv  is  i|uiek  and  ea?*v 
fiir  portable,  ma rinct field  dav, 
DX'peditionM*  or  fixed 
installafions.    It  is  e4>mplete 
wiih  remote  tuner. 

AWVU.AhLh  mRDUCtH 
DbALKRS  WORLDWlDh 


I 


CORPORATION 

THE  ANTENNA  COMPANY 

PO,  Box  4680 

Manchester,  NH  03I08  USA 
TRD(  953050  ^loe 
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3x  casM  Biaaauwr— CASHIERS  o^ot  or  ma 


A2DEN 


MINI-PRODUCTS 


PCS"  300      2  METER   MflWOtCLD*.  ,  *  -  .,  * -, 
PC5-40QO    ^   HATT    M t CRO-COnPUTER .  .  > . 

BUTTERNUT  ANTENNAS 


HO-l    ntNlAfURE    4    BtWD   QUAD. ....... ,....132.04 


MACO  POWER  SUPPLIES 


artCV-S  2   METER  S/Z    WAVE   OJULlNEflR- .  .  .  .  31.  OO 

7   MCV  7  METER  CDL.Lt NEAR >,.. ,30.75 

HF6V  10-aO  FL.U5   30  tCTER    WCRT  !CA,  -  ,  i  tO_00 

I^AVX  SAME    AS   ABDVE/»1ALL£R   Pi^O^AOE ,  1 77 .  OO 

TBR-J60  HD    l&O    METER   ADD    Uf4   KIT.  .....,,  45.  00 


ZOO^  B/L 
2O10  S/L 
2020  S/L 
Z030  S/L 


B  arw-   l/L  4  A**» 
12    flW    l/L    10 
24    flrtP    t/L    20 
3^   AtV    l/L    30 


C/L  4  AHP 
C/t-  ^ 
C/L  J? 
C/L  Ifi 


,43.00 

. ?3.BO 
113.6S 


MFJ  PRODUCTS 


CUSH CRAFT 


^  *  ~.  ^  t-  ■-  - 


A3     IP- 15    ti    20    tmi    J    ELEnEKT    BEAH,  ,.**,*  17A. ^3 

fl4    10-I5    if   20  «Mr   4    ELEMEMT    BOW .22SpS0 

A3&4</A4SK  S/S  HARDMARE  FQft  A51cA4*  S,  ,  ,  ,  .  ^41 .  SO 
A32-l^  144- 14A  PtHZ  19  ELEMENTS.  .,-,..-- *B3.O0 
AV-4  IO-ta-20-40  n  1/4  IIAVE  VERTICAL^ -.- B3. 00 
AV-3  lO-lS--20-40-eo  M  1/4  WAwE  VEBT  ICAL.^O,  TS 
10-3C0   2B  ml    3    EX&CMT    5IC¥    MALXEfi   BEAN.  76.!K» 

£LErCNT  SiCV  UAU££R  BEATI.^O.OO 
ELEMENT  3KV  WALKER  BEAM. 97. OO 
ELEME^fT  SKV  WALK£I^  SeAHl04^aO 
ELEMENT  SKY  Wf^JCEK  B£At1J74,30 
ELEmMT    SKY    HlM_K£ll    beAil242,30 


L0-4CD    28   t«42 
15-3CD    2t    MHZ 


21  MHZ 

14  MH? 
14  r»ta 


4 
3 
4 
3 


15-4CD 

20-3CD 

?c:s-*CD  . 

*5tftS-l47    144-148    r*iZ    MOBILE    rtA6    MPLNT,  .  .  .  27,  9S 

^TS-147    144-148    MH2    WOBILE    tmJNlf    MOUNT,.  27  »^ 

^147- J  I     144"  1 46    J-»H2     Jl    i.lEFt£f4J    BEAU.  .  .  .  .  ;^.  00 

A147-ZOT    144H47    JiMZ    20   tLEHENT    BEAM.  ..  .43.00 

ARX-2e    134-144    f^Z    R0N6O   ftrt«6ER ,  .  .  .  34.  9S 

ni44-ll     144    MHZ    II    ELEMENT    BCAn. ,...*« ^ « 38.00 
fil44-'10T     145   MHZ     lO   ELEflEMT    TMIST.  ,  ,  «  .  .  *44.98 

20    ELEICNT    tWIST^,„,**49.30 
14    ELEMENT    BaOMER, . i * . . 49- 50 


MFJ-102    12/24    HOLMt   CLOCK....*. 

lWJ-202   RF    NQI5E    BRiDQE 

rrj-2b2  1  t<M  im^  mxwf*  load. ........... 

MFJ-SOa    a    BAND    SM    COfWERTEH.  . 

MFJ-atl  i54-l3eMMZ  CONV.  FDR  2  M  SVN. . . 
MFJ-4ai  MEPWRV  KEi^ER  30  CHARACTER  MESS, 
W^4-494  SUPER  KEVBCWtO  50  CHAAACTCftS.  .  ■ 
hFJ-494  S4JP^  KTraOARO  256  CHflRACTERS.  ■ 
MFJ -722  aJi'ER  Cl*/SSe  FlLTER-qPTlMIZEB". 
f*^J-B2S/H30  SWR/PEK  NATTMET^R  41/930  ,  *  . 
MFa-*?4lC    ANT    TUNER/ 5MR   MEftETER    li4    PftL. 

MFJ-9S9    3KU    TUNER   LOADED....... 

MFJ-14010   RANltCJrf   W[R£     TUNER.  ^  » ...... 

MIRAGE  AMPLIFIERS 


145   tfHl 
I4fa    riH£ 


A144-20T 
rj4B    144 

i*14FB    14    ELEMENT    BOOHER.  .  _ .......*  49- 30 

6t7-4P   4   METER   4   EUEflENT    BOOMER. .......  IBO.OO 

mm't    OTHER    M4TENPiAS    tN   STOQC   AT    9AVISS 


B-2;J    144^-148    2    IN    30  OUT , 

B-lOB  144^ 14B  lO  tM  SO  OUT,... 
B-1014  144-140  10  IN  140  OUT^ , 
B-30i£i  144-148  30  IN  140  OUT.. 
EHIOICW  430-450  lO  IN  lOO  OUT. 
D-iOlOU  43O-450  JO  IN  lOO  (UT. 
MP- 1    WATirrtREft    H/F..,  .4-, 


*•*#«* 


-  1  «  V  V 


•  •  .  *  *  * 

*  *  »  # 


-30.A9 

.52.00 
,57.25 

.©7.40 
.43. BO 
.79.00 
245-50 
2^7.00 
.41,00 
1 04 . OO 
_79.00 
209. OO 
.54,90 


, . 7a. 30 
, 157,O0 
,244. OO 
.203,25 
,284.95 
.284,95 
jOO.LrO 


DAIWA/MILLER 


TEMPO  RADIOS  &  AMPS 


C:S-201    2    POSITION   COAX    SWITCH......*.. 

LS-401    4    POSITION   COAX    SHITCH. . . . . ^. ». 

CN-320  l.e-40  MHI  SNR/POi«R  METER-^.-. 
C:N-340  50-J4fl  rut  941/PaiCR  PETER-,,,, 
CN~A20-B  1.8- ISO  f»fZ  SNR/PONftE  fCTER- - 
CN-&03  (40-430  MHZ  SMR/POICR  METER,*, 
CN-720^B  1.B-I50  JiHZ  SWR/POMER  METER-- 
EPilCH^lA    AUTOMATIC    ^UMTENNA    TUhER ,. 


,.2l-00 
. . 42*  T^ 
-.49.75 
- _  77, 25 

- loe.oo 

. 12^.80 

-  155. 00 
,3ll-QO 


ROTORS  &  CABLES 


S-l 

SI-T 

S-l^BEK 

S-15T 

S-15TBE 

CC-15 
BP-tS 
HM-15 
S-30 

s-eo 


2 
2 

2 
2 


MTR.  Sm^     143-147  MHZ.  ._-.».  240. 00 
MTR-  BVN-  W/TT  PAD. ......--.  250.00 

MTR,  5  kJATT  H/M  140-lSO  MHl,245,00 

MTR.  5  WATT  H/H  150-140  r*tZ.3O7.O0 

AS  S-15  NITK  TT  PAD. . . . . . 293. 50 

UPSATE  AS  S-15B  Ml  TH  TT  PAD.- ..  .322.50 
AC  QUICK  CHARIiER  FOR  5-15' S- .  .  .  34.  00 
LEATfrCft   CASE    FDR   SIS* S. ♦♦,-..- .25. 00 

spare  batterv  pack  for  s- 15' s. .30.50 
speaker/microphone: , ,  - .  34.50 

30  WATT  PO^R  AlV^.n^R  MALKJES,  .04^00 
BO  HATT  POHER  amp.  for  WV-K  t EB.  1 48 .  79 


HO-73  ALLIANCE  W/HETTER  USES  4C  CABLE. «« 
Ra2l3<R88  HtL -SPEC) CABLE  PER  lOO  FT..., 
UlOO  ALLIA|«:e  M/AUTOI^TIC  I>rAL  SET-,^,. 
HDR-300  HtGAlN  DELUXE  DIStTAL ...... ^ •- - 

AR22iL  TELE*  AUTOMAT TC  BELL  ROTOR..,*., 
CD4S I  1  TELEX  METERED  ROTOR. ..,,...----- 

HWI  IV  TELEX  ^MERERED  H/UEDGE  BRAKE...,, 
T7X  SUPER  DUTY  METERED  «  HEDGE  BRAKE. . - 
8  CONDUCTOR  ROTOR  CABLE  PER  lOO  FT,..,, 
a  CONDUCTOR  P40T0R  CABLE  ALL  8  6ABE-I^R 
IfXJ  FT  Res  miPERFLEX  H/PL259  iNST^^ILi^D, 
HmfATiRE  R€a^R@aX)  PER  tOO  FT......... 

R@l  I  75  OHM  CABLE  PER  FOOT. 


*  99. 00 
.20.00 
.4S.25 
430.  59 
.40.00 
103.00 
J9*f-75 
248-49 
.17*00 
FT* -53 

.29.eo 

. 14,00 

,.♦.25 


TEN-TEC 


540  tOftSAIR  1.B-30  MHZ  NEM  TEN- TEC.-.* 
MAH4  ATT    35B/CN    10-8OM    ANAL06...*. 

545  20O  MATT  55B/CM  lO-eOM  AHALOB.  .  -  -  « 
SaO  DELTA  200  WATT  SSB/CM  ID-l^OM  DIG, 
444    HERCULES    1    KW    AMP    W/F^EIIWER    SUPPLV.  . 


1035-00 
.45B.OO 

-738.00 
.7tS.O0 
1659.00 


VOCOM  PRODUCTS 


HY-GAIN 

THTOXS       7   ELEICNT   TRIBAI4D    BEAM,- ---*..- ^^''fl? 

TH3nK5      3   EL&CNT    TRrBAND    BEAM., ,218-55 

TK^JRS      3    ELEMENT    TRIBAND    BEAM. .« ^ .«... 154.50 

HO-2       IO-15-20M   MV-OUAD   BEAM .,,259-00 

tH7    KIT   FOR    TH4D]tX   UPDATE ..«..,....  137-00 

V2^5    2M   U^RVTCAL    PXIffAR    BASEW/SS   H/M.. 38. 90 

KDK  2  METER  RADIOS 

nt2030         2   METER  SVNThEStlED   RADIO. ... .249,95 


2C025-2i*  2 
2C05O-2W  2 
2ClOO-:?/25 


IN  25  OUT  2  METER  AMPLiF lERT. 49.98 
IN  30  OUT  2  METER  AMPLIFIER. 1 01 . 30 
W    IN    aO    TO    lOO   WATTS   OUT. . . . 170.00 


WILSON  BY  MACO 


..,207.8? 
.  .  .  2BS,  34 


SY-33   3    ELEMENT    10»15, £0   METERS.... 

SY-34  4   ELEMENT    10.13,20   METEl^SJ,.*. 

33-4flK    ADD  ON   40  METERS    TO    TR] BANDS. ... -8B.50 

QR-1    BRnJNP  iCiT    FOR   MV- 1  A.  .............  .27.00 

MV-iA   4    BANO   TR^V»   VERTICAL    10-40  METERS. Q0,50 


CALL  FOR  QUOTES  ON 
OTHER  RELATED  PRODUCTS 


Communkotion^ 


FOBOFtlGiN 


Ainataur 

Equipment, 

Accdiaorias 

A  Antennaa, 

Ejipon  Anywhsi*. 


2317  Vance  Jackson  Rd. 
5an  Antonio  TX  78213 


iMtiiffN'Ca^d 


Houi^:  Z:30  a.m.  to  5;00  p.m.  Monday  thnj  Friday 
t:00  a.m.  to  2:00  p.m.  Saturday  -  CSX 
Piicas  Subject  to  Change  without  notie«. 


(512)  733-0334  COOAvaUabIa 

(Toll  free  number  800-531-5405) 


NtCAD  MEMORY  ERASE  -  WHAT?? 


•  Complete  ayfomatjc  operation 

•  Erases  -  Charg'es  *  Checks 

•  Rapid  charges  in  35  min,  {typicaHyj 

•  A  ut  omat  iral  I y  r epa  i  rs  shorted  cei  Is 

•  No  dangerous  heat  build  up 

■  From  pan^l  selects  up  to  3  diftsfem 
pAcks 

•  UnJimJted  battery  combiFMt ions  with 
progrvnn  mocfules  (user  programablel 

•  LEO  status  indicators 

■  SuppHmJ  with  universal  EZ  hook 
wire  leitdb 

Speafy  Voltagt  of  Battery  Plck(i)  with  ot^r. 

One  program  modyle  included  —  optional 

modules  $2.25  eaciii. 

S89.00  plus  S4.0O  Shipping 

(PA  Residents  add  6%  sales  tax^ 

Now  Availalsis— A  commcrctal  version  of  the  GMS 
4D1.  Designed  to  clurge  up  to  and  Jnccudlng  the 
commerd^T  1$  volt  NiCAd  packi.  f  13^9.00  plus 
urre  shipping  irtct  moduEe  coit  as  the  GMS  401. 


The  Gy\S  401  is  a  cornpbte  automatic  NtCAD  oondi- 
tloner  and  rapid  charger.  Nev^r  before  has  this  been 
offered  anywhere  at  any  price  and  Ft'ssogood  it's  be- 
ing pa  denied.  IMICAD  m«mory  characteristics  mifit  be 
dealt  with  otherwise  your  battery  pack  is  not  daiivering 
all  it  couid.  The  GMS  401  wU\  automatically  ^ase  and 
rapid  charge  any  type  NICAO  pack  from  1  to  10  cells. 


CONTROL  PRODUCTS  UNLIMITED,  INC. 
P,0.  Box  10,  Dowriingtown,  PA  19335 
2T5  383  6395         ^3 


VISA  or  MASTERCARD  for 
same  day  shipment 


^ 


Take  your  favorite  HJ.  out 
for  a  drive  tonight. 

For  S69.95  you  get  the  most  efficient, 
dependable,  fully  guaranteed  35W  2  meter 
amp  kit  for  your  handy  talkie  money  can  buy. 

Now  you  can  save  your  batteries  by  operating 
your  H.T-  on  low  power  and  still  get  out  like  a 
mobile  rig.  The  model  335A  produces  35  watts 
out  with  an  input  of  3  watts,  and  15  watts  out  with 
only  1  watt  in.  Compatible  with  IC-2AT,  TR-240a 
Yaesu,  Wilson  &  Tempo*  Other  2  meter  models  are  avail- 
able with  outputs  of  25 W  and  75W,  in  addition  to  a  100W 
amplifier  kit  for  430MHZ. 


\v 


36? 


Communication  Concepts  Inc.  *«;**'•»-*"  "i*^*'"**** 


TRS-80® 

MODEL  III  DISK 


ma 


-  TRSDOS-     COMPATIBLE  — 


PROGRAM 


DISK-FAK  1 


f^BBULARl 


.#•4       U      * 


Super-Log 

Custom  Seam  Heading  . . . , 

CompU'Log 

Antenna  Anatomy  ...... 

ISuperDuper, , , . , . 

Micro-Clock 

MicrchDX  ...... 

IRC  Management 

lONLY  $49^' 


« 4  4 1  *  < « 


.$ 

19.95 

.$  26.95 

$ 

16.95 

$ 

14.95 

.S 

9.95 

.S 

9.95 

s 

9.95 

$ 

9.95 

$118,60 
VALUE 


-^  ADD  $3.00  Shipping/Handling  — 


PROGRAM       OISK-PAK II        regulabI 


Novice  Theory  Review . 
IGeneral  Theory  Review  . 
Advanced  Theory  Review 
Extra  Theory  Review  . . , 
Mofse  Code  Trainer , , , , 


*       *        k       * 


S2g95 


S  19.95 

$  19,95 

$  19.95 

$  19.95 

$  16.95 


S  96J5 
VALUE 


ONLY 


OFFER  BY  MAIL  ORDER  ONLY 
Write  For  Detailed  Brochure 

MICRO-80  INC. 

2665  SOUTH  BUSBY  ROAD  -^' 
OAK  HARBOR,  WA  98277 


titi 


I 


i 


BEEPER  ni 


4iM 


''ZHS  FaOFESSIONJU.  TOUCH 
GOMES  TO  AMATEUR  RADIO!' ' 


q^sncjr  beep  at  *.hf»  b^uittinf  of  wmah  trmnsmlfi- 
ston  and  ft  low  bwp  at  the  enrt  V usually  eUirtii 
n^alas  " yLLk'Dtfer" I  Opiates  tar  up  Id  one  yeiar 
DA  ft  aitig^  0^V  bftttH?  <nDlr  supplJa«Sl  Cftn  U.- 
^irealy  intsrfBOBd  to  mnj  tmwtmwvr  which  is 
k«yed  by  gmunilmf  tfi*  FTT  line  tlhe  ETT  Ime 
VDlT«gfl  muHi  be  positive,  not  ^-«&t«r  th&n  JS4 
VDC.  not  vhe  cuft&H  i^^nibtr  ttiMi\  100  ma  » 
If  or  us  with  vtn&wD?  «U  modem  ^mr.  toy've 
h4&rd  IX.  fow  you  ^^n  h«VB  tfcl" 


14 


ADD  THE 


»» 


■'B?'3A  Camplete  with  ufl^B,  taaifl, 

oonnflcMKW,  AddToufcnm 
SP-aC  CtPOUfc-tBsrd  TmrBttm  far 
C^u^t^Tin  mfifaliaUon 
AH  unSfi  aaBuii tbtod ' tasted 
odd  &%  SUacl^u^^ 


OH  P964.iI.!      \- 


i^fi5 


INC 


AIV1ATEUR 


CALL 
DIRECTORY 

THE  BARGAIN  AT  $ 


3l4aD<iitOriv««  Otyion.  Qha  45411 


14 


95 


Shipping 


A  no  frills  directory  of  over 
415.Q00  U,S.  Radio  Amateurs. 
8V2X11,  easy  to  read  format 
Completely  updated. 

Also  available  for  the 
ftrst  time  ever — 

lAiphabelicaliiy  arranged -Sold  se^paratelyf 

Geographical  Index 

by  State.  City  and  Street  No.  and  Call 

Name  Index 
by  Name  and  Call 

Ordering  Information: 

•  Difectory— St4,tS 
-  GeograpliicAj  tnd&K— $25.00 

*  Name  lnd«x—$2S.0O 

Ad<f  S3. 00  Snipping  to  alf  orders 

Dftaler/Club  inquiries  welcome 
Send  your  order— enclosing  ctieck  or 
money  order  in  U.S,  dollars  lo: 

Buckmaster  Publishing 

70  Fiortda  Hill  Road 
RidRefield,  CT  06977     U.S,A, 


265 


^ 


TS430S  FILTER  DEAL 


For  siiperior  perfonnaitce  at  lower  cosit  use 
top-rated  S-pole  Fox  Tango  crystal  filters  lo  fill 
the  opftof>al  spols  in  your  rig.  For  example, 
our  1600  Hz  FT2e08  aqufvalent  o<  the  VKSdSN 
has  a  60/6dB  shape  factor  of  1.7  compared 
with  2.0,  a  price  of  $S5  vs  $63,  and  squarer 
shoulders  at  the  lop  with  steeper  skirts  ail  the 
way  down  to  more  than  —  80dB. 

Fof  more  pleasant  audio  use  our  2100  Hz  for 
5SB  and/or  our  6OO0  Hz  for  AM.  For  CW,  our 
400  Hz  yrvit  Is  bettef  than  the  YK88C,  white  our 
250  Hz  is  sharper  than  the  YKfiSCN.  The  more 
you  t>uy.  Ihe  mofe  you  save! 

BIGGER  IS  BETlEm 

FoK  Tango  fibers  are  better  because  of  their 
tfjscreie  crystaf  {not  monolithic)  coAstojction, 
Thta  makes  them  slightly  largef  (har^  YK  flUefs  I 
so  they  are  patche<3  into  the  circuit  with  short 
lengths  of  coax.  Installation  is  easy  —  no  drill* 
Ing  or  circtill  changes,  Order  with  confidence. 
INTRODUCTORY  PRICES  -  Complete  Kit 
Any  Unt  tiiief  -  t..«i«««»i^^«t4t*  W99 

Any  TWO  flrtftrt |100  fSare  $W} 

Any  THREE  filten S145/5«re  t2Q^ 

IncludvB  all  needed  cables,  partly  detailed  in- 
elructlons.  Sp*elty  Ihe  type{s)  desired. 
AM—    FT2fit1  (8000  Hz  Bandwidth) 
CW  —   FT2&0t  (250  H^;  FT2802  (400  HiJ 
SSe  —  FT260fl  {1  BOO  Hj)\  fJTBOB  (2100  H4 
Shipping  S3  per  order.  (SSair)  FL  Sales  Tax  5% 

ONE  YEAR  WARRANTY 

GO  FOX'TANGO-TO  BE  SUREi 

Onier  by  Mail  or  Telephone, 

AUTHORIZED  EUROPEAN  AGENTS 

Scandinavia  MICROTEC  MaiK«<]t«fi  26 

3200.  SaruJfl fiord,  NORWAY 

Ofh^f  1NG0IMI>EX,  Po&treeti  2*  49 

P-a07t>,  lr>gaJa1adt.  W  GERMANY 


FOX  TANGO  CORPORATION 

Box  15944  H,  W.  Palm  Beach,  FL  33416 
(305)  683-9587 


»^See  List  of  Atfirerusers  e^  page  ?  14 
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Bembafd  Lurssen  DfZAO 
fergers  bergs  frasse  1 T 
D-2863  Ritierhude 
f,  R  of  Germany 


To  Go  Where  No  Ham 
Has  Gone  Before— Sealand! 

An  enterprising  team  of  DXers  takes  to  the  high  seas 
to  work  S1,  the  smallest  country  in  the  world 


Let's  activate  a  new 
country,  we  thought. 
Let's  just  go  there  and  set 
up  our  station,  we  thought. 
It  obviously  was  a  simple 
thing  to  do. 

But  yet  here  I  am,  cower- 
ing in  a  soapbox,  swinging 
40  feet  above  the  stormy 
North  Sea,  frrmly  clinging 
to  the  support  wires.  Then 
at   last!    The   waves   down 


below  me  have  disap- 
peared and  given  way  to 
firm  ground  to  step  upon. 
My  eyes  have  stopped  look- 
ing anxiously  through  the 
holes  in  the  bottom  of  the 
soapbox  lift  and  turned  to 
catch  a  glimpse  of  the 
smallest  state  in  the  world: 
Sealand. 

It  had  all  started  more 
than  a  year  ago  Along  with 


a  couple  of  friends,  who 
later  formed  the  team,  I 
began  to  think  about  DXpe- 
ditions  to  the  more  remote 
spots  of  the  globe  But  the 
problem  was:  It's  all  been 
done!  Then,  all  of  a  sudden, 
one  of  us  came  up  with  the 
idea.  There  was  an  artificial 
island  called  Sealand  in  the 
North  Sea  outside  British 
territorial  waters  which  was 


Sealand  on  a  cafm  day.  (Photo  by  Southend  Air  Photography,  Ltd.,  courtesy  of  left  Maynard 
C4EfAJ 
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declared  independent  years 
ago  The  proposal  to  go 
there  was  enthusiastically 
met  by  all  the  amateurs 
present  So  at  once  we  sent 
a  letter  to  Sealand  describ- 
ing in  general  the  amateur 
radio  service  and  in  particu- 
lar our  idea  of  a  DXpedition 
to  activate  the  island  for 
the  first  time 

In  the  meantime,  we  gath- 
ered information  about  Sea- 
land from  newspaper  arti- 
cles and  books  The  follow- 
ing picture  emerged  from 
our  studies:  During  World 
War  II,  the  United  Kingdom 
built  several  offshore  plat- 
forms firmly  grounded  at 
the  bottom  of  the  sea  for  air 
defense  purposes.  One  of 
them,  the  one  in  question. 
then  being  called  "Roughs 
Tower,"  was  put  up  in  1940 
about  seven  miles  east  of 
Harwich  Its  exact  position 
at  51°  53' North  1^28' East 
puts  it  outside  British  terri- 
torial waters. 

The  artificial  island  was 
maintained  for  a  few  years 
after  the  war,  and  upon  leav- 
ing, the  British  did  not  dis- 
mantle it.  In  early  1967,  a 
group  of  people  including 
Roy  Bates  and  his  family 
went  out  to  the  island  and 
took  possession  of  it  On  the 
2nd  of  September,  1967,  it 
was  proclaimed  the  inde- 
pendent "Principality  of 
Sealand/'    and    Roy    Bates 


I 


Photo  A.  Soapbox  lift  swinging  above  the  waves. 


[1 

I  and  his  wife  Joan  became 
Prince  and  Princess  ot  Sea- 
land.  The  usual  attributes  of 
statehood,  like  a  coat  of 
arms,   constitution,   citizen- 

II  ship,  passports,  coins, 
stamps,  and  a  national  flag 
subsequently  were  adopted. 

I         Fotlowing  a  few  quarrels 
with   the   local   authorities, 
Prince  Roy  was  summoned 
to  appear  at  a  number  of 
'     British  courts,  but  in  each 
case  It  was  ailed  that  Sea- 
land  was  outside  the  United 
Kingdom  and  therefore  not 
within  its  jurisdiction. 
The    only    "nationwide" 
^  crisis  which  shook  the  small 
state  occurred  in  1978  when 
the    previously-dismissed 
^   foreign  minister  successful- 
I   ty  launched  a  coup  d'etat. 
But  his  interregnum  did  not 
last  long.  After  only  six  days, 
the  principality  struck  back. 
A  rapid-deployment  force  of 
four  people  returned  by  hel- 
icopter and  retook  posses- 
sion of  the  platform. 

A  public   session  of  the 
Sealand    Court   of    Justice 


sentenced  the  leader  of  the 
coup  to  seven  weeks  of  de- 
tainment. After  that,  he  fi- 
nally was  allowed  to  leave 
the  country.  Since  then,  the 
history  of  Sealand  has  con- 
tinued a  lot  smoother 

After  getting  to  know  this 
stormy  history,  we  did  not 
really  expect  a  positive 
answer.  But  to  our  great  sur- 
prise, we  were  invited  by 
Prince  Roy  himself  to  come 
and  to  celebrate  the  1 5th  an- 
niversary of  Sealand's  inde- 
pendence. Immediately,  we 
began  working  out  the  de- 
tails of  the  DXpedition.  The 
team  consisted  of  four 
members:  Butz  DL6PE,  Ceri 
DK8KW,  Dick  DC5BT,  and 
Ben  DF2AO.  Lots  of  equip- 
ment, coax  strings,  orange 
juice,  food,  and  other  bits 
and  pieces  had  to  be  ob- 
tained and  coordinated 
properly  until  we  had  taken 
care  of  everything  we 
thought  useful. 

Finally,  on  the  31st  of 
August,  1982,  we  packed 
our  bags  and  left  Cologne 


STATEMENTS  ISSUED  BY  THE  PRINCIPALITY  OF  SEALAND 

During  the  39/45  war,  Great  Britain  established  an  artificial 
island  on  the  High  Seas,  Ttiis  island  was  equipped  with  radar 
and  heavy  armaments  and  occupied  by  some  two  hundred 
servicemen.  The  task  of  the  island  and  its  inhabrtants  was  to 
guard  the  approaches  to  the  Thames  Estuary  v^here  large  and 
vulnerat)le  convoys  ot  shipping  were  assembled.  Some  time 
after  the  cessation  of  hostilities,  the  island  was  derelicled 
and  abandoned  by  the  British  GovernmenL 

tn  the  winter  of  1966,  a  British  family  took  possession  and 
commenced  the  task  of  equipping  and  restoring  the  island. 
On  the  2nd  September  1967,  they  hoisted  their  own  flag  and 
declared  the  existence  of  a  new  State— the  Principality  of 
Seatand.  Their  rights  and  claims  of  Sovereignty  over  the 
istand  and  its  territorial  waters  have  been  ratified  time  after 
time  over  the  intervening  years  by  National  Courts  and  lead- 
ing international  jurists. 

European  States  have — during  disputes  involving  Sealand 
—staled  that  they  have  no  rights  or  authority  in  Sealand  and 
the  major  European  States  have  repeatedly  given  de  facto 
recognition  to  the  existence  and  the  Sovereignty  of  Sealand. 

Over  the  years  since  the  declaration  of  Statehood  by  Sea* 
land*  the  family  lived  a  free  frontier  lifestyle.  They  made  and 
enforced  the  laws  of  Sealand.  They  faced  and  drove  off  armed 
attackers  and  on  one  occasion  a  member  of  the  family  was 
actually  kidnapped  by  armed  men  and  forcibly  taken  to  a  for- 
eign country  against  his  wiff, 

Sealand  came  under  threats  from  hostile  naval  units  from 
other  States;  in  the  early  days  of  independence,  there  were 
the  most  determined  attempts  made  to  isolate  and  starve  out 
the  island.  The  elements  and  the  sea  had  to  t>e  fought  con- 
stantly with  a  relentless  determtnation.  It  was  a  very  busy,  ac- 
tive, and  adventurous  life  for  the  family  and  their  fellow  Sea* 
landers  and  they  all  thrived  on  it. 

Sealand  issues  her  own  coins  and  postage  stamps  and 
runs  a  postal  service  between  Sealand  and  Britain,  the  British 
postat  services  collect  mail  for  Sealand's  collection  and  delfv- 
ery  to  and  from  the  island. 

It  is  now  planned  to  extend  Sealand  by  reclaiming  land 
from  the  sea  and  by  building  leisure  and  industrial  com- 
plexes. There  will  be  a  modern  freeport  for  the  transhipment 
of  cargo  from  larger  to  smaller  vessels  for  the  better  distribu- 
tion of  freight  throughout  Scandinavia  and  Northern  Europe. 
With  the  potentials  and  the  planned  developments  of 
Sealand,  it  Is  unquestionably  the  greatest  commercial  adven- 
ture of  this  century. 

Perhaps  there  is  still  something  of  the  old  buccaneering 
spirit  about  Sealand,  but  it  must  be  made  quite  clear  that 
Sealand  is  a  realistic  and  very  modern  fact.  This  spirit  wi(l  en- 
sure that  the  Sealand  story  will  cont  Inue  and  that  Sealand  will 
go  on  to  emphasize  the  freedom  and  determination  of  the  in- 
dividual and  to  bring  back  the  excitement  and  dash  of  the  old 
merchant  adventurers.  Sealand  is  unique.  There  is  nothing 
anywhere  in  the  world  like  Sealand  and  the  development  of 
the  Sealand  potential  will  also  be  unique. 

Bureaucracy  will  be  at  an  absolute  minimum  and  free  enter- 
prise and  bright  ideas  will  always  be  actively  encouraged  and 
rewarded  without  the  State  taking  the  larger  share  of  earn- 
ings or  penalizing  in  any  way  the  true  spirit  of  adventure  and 
hard  work  that  it  is  our  aim  to  engender.  The  only  taxes 
payable  on  Sealand  will  be  those  decided  by  businessmen 
controlling  the  Sealand  State  Corporation  in  order  to  raise 
money  necessary  to  run  the  island. 


with  two  cars  to  reach  Oos- 
tend  in  Belgium  later  that 
nigiit.  There  we  boarded  a 
ferry.  After  having  managed 
to  take  a  nap  on  board,  we 


I 


reached  Dover  very  early  in 

the  morning.  Our  voyage 
continued  round  the  mouth 
of  the  river  Thames  until  we 
reached    Southend-on-Sea 
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Photo  B.  Antennas  and  orange  juice  being  unloaded  by  Dick 
(left)  and  Cerl 


where  Prince  Roy  received 
us  in  his  private  apartment. 
After  a  short  audience 
which  included  the  issue  of 
our  personal  licensee  with 
the  SI  calls,  we  headed  for 
Felixstowe  where  our  boat 
to  Sea  I  and  awaited  us.  It 
was  not  a  very  large  one,  but 
it  did  rather  nicely  on  all 
three  trips  necessary  to  get 
everything  across. 


The  most  exciting  stage  of 
our  trip,  however,  was  the 
last  one.  In  Photo  A,  you  can 
see  the  aforementioned 
soapbox  lift  almost  touch- 
ing the  waves.  After  the 
overwhelming  moments  de- 
scribed in  the  first  para- 
graph above,  the  great  in* 
stant  had  arrived.  (It  was  a 
small  step  for  a  ham       ) 

The  soapbox  lift  had  to 


Photo  C  Butz  operating  the  CW  station  inside  the  tower. 


work  hard  to  get  all  the  lug- 
gage "upstairs,"  Photo  B 
shows  Dick  working  and 
Geri  assisting  at  the  unload- 
ing of  the  box.  One  of  the 
orange  juice  packages  was 
torn  to  pieces,  but,  luckily, 
that  was  the  only  casualty, 
The  reception  committee 
was  formed  by  Prince 
Michael  of  Sealand,  son  and 
successor-to-be  of  Prince 
Roy.  who  gave  us  more  than 
just  a  helping  hand  during 
the  erection  of  masts  and 
antennas. 

After  we  went  through 
the  necessary  passport 
formalities,  the  HF  stations, 
consisting  of  two  IC-720As,  a 
five-band  GPA,  and  a  win- 
dom,  were  put  up  immedi- 
ately inside  one  of  the  con* 
Crete  towers  at  about  sea 
level.  The  first  station  finally 


was  on  the  air  on  the  1  st  of 
September  at  1956  UTC. 
Soon  afterwards,  Butz  took 
up  telegraphy  at  the  other 
station  (see  Photo  C). 

You  can  imagine  that  very 
mixed  reactions  were  in- 
stantly flooding  in  from  our 
QSO  partners  around  the 
world  The  majority  ex- 
pressed their  pleasure  that 
at  last  Sealand  v^as  on  the 
air;  others  did  not  believe  a 
word,  but  obviously  did  not 
want  to  miss  us.  There  even 
were  two  or  three  "imita- 
tors/' but  they  soon  gave  up. 

In  the  same  tower  as  our 
shack  we  also  were  assigned 
a  living  room.  (Each  tower 
includes  seven  stories  of  cir- 
cular rooms,  and  on  top  of 
the  platform  there  are  an- 
other eight  rooms.) 

On  the  next  day.  the  anni- 


Photo  D.  The  2nn  station  operated  by  Ben. 
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Photo  £.  Dick  (left}  and  Geri  enioying  a  sunny  day  out  in  the 

''countryside.'^' 
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Sealand 

S  1  ABd 
S  1  AD  D 
S  1  AHd 

S     1   AS    D 


QTH-lwMftH^f  nfr 


fig.  7.  DXpedition  QSL  card. 


versarv  day,  we  put  up  the 
2 -meter  statioa  ^  TS-700S,  a 
60-Watt  linear,  and  a  10- 
element  yagi  beam  Photo  D 
shows  Ben  working  2m  DX 
in  the  2m  shack  on  tof)  of 
the  platform  In  general, 
not-too-regular  shifts  added 
up  to  an  almost  continuous 
operation  on  HF  and  VHF. 

During  our  time  off  we 
had  quite  a  few  interesting 
conversations  with  the  three 
natives  present,  so  a  lot  of 
additional  information 
about  Seaiand  was  supplied 
to  us.  Sometimes,  when  the 
weather  was  nrce,  we  could 
even  take  a  sun  bath  — see 
Photo  E. 

All  in  all,  we  were  given 
the  impression  that  we  were 


very  welcome  on  Sealand 
Therefore,  the  five  days  real- 
ly passed  in  a  jiffy,  and  soon 
the  6th  of  September,  our 
day  of  departure,  had  ar- 
rived. The  crossing  to  En- 
gland was  a  lot  rougher  than 
it  had  been  on  our  way  to 
the  island,  but  again  nothing 
suffered  any  damage.  Again 
we  crossed  the  channel  at 
night,  and  then  returned  to 
Cologne, 

After  our  return  we  sat  to- 
gether and  summarized  our 
DXpedition.  About  3600 
contacts  were  established 
with  more  than  80  countries 
on  all  continents.  One  thou- 
sand QSOs  were  made  on 
2m,  almost  exclusively  by 
Dick.  We  had  great  fun,  and 
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Fig.  2.  Map  of  southern  North  Sea  area. 
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we  erased  the  last  white 
spot  on  the  radio  amateur's 
world  map.  So  now  this,  too, 
has  been  done.  But  we'll  re- 
turn to  Sealand  in  a  few 
weeks,  possibly  before  you 


read  this.  Anyway,  please 
listen  for  us  on  the  usual 
DX  frequencies  in  SSB  and 
22  kHz  from  the  band  edges 
in  CW.  Hpe  cuagn.  Ben 
DF2AO.B 


Gonsiiiulion  of  ihe 
U^rincipmiiu  of  ^ea/ana 


1.  Every  person  has  Vr\B  right  to  liberty  and  justice. 

2.  Every  person  has  the  right  to  exercise  his  own  beliefs  pro- 
vided only  that  such  tjeliefs  do  not  infringe  upon  the  tjeliefs 
and  well-being  of  others. 

3.  The  freedom  of  the  individuat  can  be  restricted  only  by  the 
due  process  of  law. 

4.  All  Individuals  are  equal  before  the  f aw  and  no  one  may  suf- 
fer prejudice  for  any  reason. 

5.  The  legal  system  is  based  on  the  British  Common  l^w  and 
the  British  Law  of  Contract  with  certain  exceptions. 

6.  Any  ordinances  passed  in  Sealand  by  the  Senale  properly 
constituted  will  exclude  and  take  precedence  over  such  Laws. 
?.  The  National  language  of  Sealand  is  EngUsh  and  all  official 
documents  must  be  in  that  language. 

8.  All  companies  registered  in  Sealand  are  subject  to  the 
same  laws  as  indtviduals^ 

9.  Every  person  shall  have  the  right  either  to  join  or  refrain 
from  Joining  a  Sealand  Trade  Union  but  no  person  witl  be  per- 
mitted to  attempt  to  coerce  any  other  person  so  to  join  and  no 
trade  union  other  than  a  Sealand  Trade  Union  will  be  recog- 
nized on  the  (sland, 

Seaiand,  PO  Box  3,  Felixstowe.  Suffolk,  England 


»^Se*  LiEi  i\i  Adverhsers  on  page  f  J 4 
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1001  Uses  for  the  9400 

Experiment  with  this  cheap  chip.  Ifs  the  IC  you've  always 
wanted,  with  applications  you've  never  dreamed  of. 


Alien  S.  loffe  w:iKBM 
IVOS  Twining  Ro^d 
Dre^her  PA  19025 


The  9400  is  now  avail- 
able, off  the  shelf,  from 
Radio  Shack  Part  #276* 
1790  priced  at  S3. 49  will 
allow  you  to  take  a  flying 
leap  into  the  world  of  !C  ex- 


otica.  The  9400  is  a  14-pin 

DIP  that  may  be  used  in  one 
of  two  modes.  It  will  con- 
vert an  applied  voltage  to  a 
frequency  or  will,  with 
some  slight  circuit  rear- 
rangement, convert  an  ap- 
plied frequency  to  a  dc 
voltage. 

Briefly  described,  the 
chip  is  a  marriage  of  bipolar 
and    CMOS    technologies 


K50K 


iNPUT 


DIODES 


f •  OUTFIT 

/\  ma  OR  LESS 


*  SEE  TEXT 
FOR  VALUE 
WLiCTlOII 


/JrT 


Fig.  7.  The  9400  used  as  a  dc-to-WAHz  frequencyAchvoltage 

convener.  Note:  Pins  5,  9,  10,  and  13  not  used. 
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which  utilizes  the  principle 
of  charge  balancing.  This  is 
a  fancy  buzzword  for  the 
process  which  takes  an  in- 
put voltage  and  converts  it 
to  a  current  which  is  then 
operated  on  by  an  "on 
chip''  integrator.  The  inte- 
grator capacitor  charge  is 
monitored  by  a  comparator 
and  at  a  predetermined  time 
the  charge  is  "dumped''  and 
the  circuit  recycled.  We 
could  struggle  all  over  hell's 
half  acre  of  high-flying  tech- 
nological niceties,  but  some 
simple  (on  the  surface)  ideas 
of  how  to  use  the  IC  seem 
to  be  the  better  part  of 
valor. 

The  IC  will  work  either 
with  a  split  supply  of  plus 
and  minus  five  volts  or  from 
a  single  supply  of  ten  to  fif- 
teen volts  For  many  rea- 
sons, my  personal  prefer- 
ence goes  for  the  split  sup- 
ply. Since,  by  definition,  the 
applications  will  be  voltage* 
sensitive,  your  supply  volt- 
age should  be  at  least  zener- 
regulated. 

For  the  first  flight  out  of 
the  barn,  examine  the  circuit 
of  Fig.  1.  This  shows  the  use 
of  the  9400  as  a  dc^o-10- 


kHz   frequency-to-voitage 

converter.  In  basic  English, 
if  you  put  a  one-kHz  tone 
(waveshape  is  unimportant) 
into  the  circuit,  the  meter  at 
the  output  would  show  a 
voltage  of  some  360  milli- 
volts If  you  double  the  in- 
put frequency,  then  the  out- 
put voltage  doubles.  If  you 
halve  the  input  frequency, 
then  the  output  voltage  falls 
by  a  factor  of  two.  The  rise 
and  fall  of  the  output  volt- 
age versus  the  input  fre- 
quency is  very  linear;  hence, 
it  is  no  trick  at  all  to  calibrate 
the  output  voltage  meter  in 
terms  of  input  frequency 
over  the  range  of  interest. 

Circuit   setup    is   simple 

Merely  adjust  the  20k  pot 
for  a  zero  reading  of  the  out- 
put meter  with  no  signal  ap- 
plied and  that  is  that  To 
what  use  can  we  put  the  cir- 
cuit? took  at  it  as  a  low-cost 
dedicated  frequency  meter. 
You  can  put  it  across  the 
output  (sample)  from  a  dc- 
to-ac  converter  and  know 
that  the  frequency  coming 
out  is  indeed  60  Hz.  You 
could  calibrate  the  meter 
for  mark  and  space  frequen- 
cies of  your  RTTY  setup.  In 


any  situation  where  you 
/vant  to  keep  tabs  on  an  au- 
dio frequency  up  to  10  kHz, 
this  simple  handful  of  parts 
will  give  you  a  way. 

By  now  you  may  get  the 
idea  that  this  is  a  versatile 
itenn,  and  you  are  right.  For 
the  gentlemen  who  know 
that  CW  is  still  a  viable  part 
of  the  ham  art,  try  this  on  for 
size.  The  circuit  of  Fig.  1 
makes  an  interesting  variety 
of  CW  fitter  Due  to  the  use 
of  a  comparator  as  part  of 
the  chip's  innards,  a  com- 
parator with  a  threshold  of 
some  200  millivolts,  some 
good  things  are  available. 
Feed  the  voice  coil  output 
of  your  receiver  to  the  input 
of  what  is  now  our  "CW 
purifier"  Place  an  audio 
amplifier  right  across  the 
output  Tune  in  a  CW  signal 
and  advance  the  gain  con- 
trol of  the  receiver  until  you 
hear  picture-pure  code  in 
the  speaker  Almost  all  of 
the  background  garbage 
vanishes,  be  it  Russian  BCI 
on  forty  meters  or  the  guy 
up  the  road  a  few  kHz.  The 
CW  note  is  quite  pleasing  to 
the  ear,  the  waveshape  be- 
ing  a  sawtooth  ramp  of  the 
same  frequency  as  the  beat 
note  applied  to  the  input. 
Weak  off-frequency  stations 
and  sideband  splatter  just 
vanish. 

There  is  one  fly  in  the 
ointment  after  all  .  Mur- 
phy lives!  If  the  signal  fades 
so  that  the  audio  level  is  not 
high  enough  to  trip  the 
threshold  of  the  compara- 
tor, you  get  nothing  out  but 
beautiful  silence  This  may 
mean  a  bit  of  twiddling  with 
the  audio  gain  control  of  the 
receiver,  but  the  results 
overall  are  quite  impressive. 

Let's  review  a  bit  of  the 
bidding  before  looking  at 
the  9400  in  its  other  mode. 
The  two  diodes  across  the 
input  are  safety  valves  to 
prevent  any  exuberant  volt- 
age in  excess  of  the  IC  safety 
zone  from  sending  it  to  IC 
heaven  The  circuit  as  con- 
figured has  a  limit  of  10  kHz, 
above  which  the  input  volt* 
age  versus  output  voltage  is 


no  longer  linear  To  use  the 
device  as  an  analog  frequen- 
cy meter,  merely  wire  up 
what  you  see.  If  you  want  to 
use  the  device  strictly  as  a 
CW  filter,  then  replace  the 
meter  circuitry  with  a  47k 
resistor  from  the  output  pin 
to  ground  Couple  out  of 
the  resistor  with  a  .005-^F  ca- 
pacitor which  will  de-thunk 
the  output  which  might 
otherwise  be  generated  by 
the  Morse  flowing  through 
it.  Remember  to  at  least 
zener-regulate  the  supply 
which  will  have  a  current  de- 
mand of  ten  mils  or  less. 

Leaving  it  to  your  origi- 
nality to  come  up  with  other 
uses  of  the  9400,  let  us  ex- 
amine Fig.  2,  the  circuit  that 
becomes  a  voltage-to-fre- 
quency device.  Simply  put, 
any  voltage  (ac  or  dc)  that  is 
put  into  the  circuit  produces 
a  frequency  at  the  output. 
Within  the  linear  range  of 
the  circuit  (10  Hz  to  10  kHz), 
this  output  frequency  is  in 
direct  proportion  to  the  ap- 
plied voltage.  To  pick  some 
random  numbers:  If  one  volt 
in  gave  a  5-kHz  tone  at  the 
output,  then  2  volts  in  would 
give  10  kHz  at  the  output 
As  there  are  two  output  pins 
shown,  we  have  to  watch 
which  one  we  use  as  they 
differ  in  one  respect  For  a 
given  voltage  input,  the  out- 
put frequency  at  pin  8  will 
be  twice  the  frequency  as  at 
pin  10,  as  there  is  a  divide- 
by-two  built  into  the  9400. 
the  output  of  which  appears 
at  pin  10. 

While  most  of  the  uses  for 
this  configuration  get  a  bit 
abstruse,  the  simplest  idea  is 
to  connect  the  input  to  +5 
volts  through  a  variable  re- 
sistor network  and  vary  the 
input  voltage  Listen  to  the 
output  and  you  will  hear  the 
frequency  vary  with  the  ap- 
plied voltage.  My  9400  pro- 
duces one  kHz  with  an  ap- 
plied voltage  of  1.3  volts 
and  just  a  shade  over  2  kHz 
with  double  the  applied 
voltage  This  frequency  was 
measured  at  pin  8.  Mea- 
sured at  pin  10  (due  to  the 
divided    frequency    avail* 
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able),  these  frequencies 
would  be  half  those  appear- 
ing at  pin  6.  You  can  see  the 
sensitivity  of  the  frequency 
change  by  appreciating  that 
one  millivolt  changed  the 
frequency  by  one  Hz. 

A  non-related  (hamwise) 
application  readily  becomes 
apparent  if  you  shut  off  the 
power  supply  to  the  unit 
when  it  is  set  up  as  an  oscil- 
lator As  the  filter  capacitors 
drain  down,  the  frequency 
falls  in  a  fine  siren-like 
fashion.  If  you  have  a  func- 
tion generator  capable  of 
producing  triangles,  ramps, 
pulses,  and  square  waves,  it 
is  possible  to  get  all  sorts  of 
weird  and/or  pleasing  noises 
upon  application  of  these 
waveforms  to  the  9400.  Ev- 
erything from  motorboats  to 
phasers  and  sirens  is  readily 
achieved. 

Getting  down  to  the  nitty- 
gritty,  the  voltage-to-fre- 
quency mode  does  not  seem 
to  lend  itself  to  simple  im- 
plementation for  the  ham. 
For  openers,  contrast  the 
simple  setup  of  the  frequen- 
cy-to-voltage mode  (which 
consisted  of  turning  a  pot 
until  an  output  meter  read 
zero)  with  the  following  set- 
up for  the  voltage-to-fre- 
quency mode^  Set  the  input 
voltage  to  10  millivolts  and 
trim  the  zero  adjust  pot  to 
obtain  an  output  frequency 
of  10  Hz.  Set  the  input  volt- 
age to  10.00  volts  and  trim 
either  the  input  resistor  or 
the  1 80-pF  capacitor  until  the 
output  frequency  is  10  kHz. 

Now  let  us  consider  some 
of  the  applications  that  ap- 


pear. We  could  construct  a 
simple  audio  voltmeter  that 
would  tell  us  that  one 
voltage  is  higher  or  lower 
than  another,  which  might 
have  some  possible  use  We 
could  use  it  as  a  bridge  bal- 
ance Indicator.  We  could 
use  it  in  any  situation  where 
a  sensor  changes  ohmic  val- 
ue, causing  a  change  in  out- 
put voltage  to  produce  a 
change  in  frequency  which 
might  be  measured  by  a 
standard  frequency  meter  or 
a  9400  connected  as  an  FA^ 
converter  using  an  analog 
meter.  Such  an  application 
might  utilize  a  thermistor 
for  remote  temperature  sens- 
ing. Without  belaboring  the 
situation  unduly,  unless  you 
get  interested  in  some  form 
of  ham-connected  digital 
transmission  or  something 
that  requires  some  sort  of 
FSK  that  naught  else  will 
provide,  the  F/y  mode  of  the 
9400  will  be  of  greater  value 
than  the  V/F  mode  under 
discussion. 

Keep  in  mind  that  the 
dual  uses  of  the  chip  will 
often  be  complementary  so 
that  the  V/F  and  the  F/V 
modes  used  together  will 
produce  a  desired  end  re- 
sult. The  modest  investment 
in  the  9400  and  some  time 
learning  what  it  can  do  are 
we  I!  worth  the  money  and 
time.  Ham  radio  has  and  is 
going  through  various  tech- 
nological phases.  Keep  up 
with  them  to  a  degree  and 
many  unexplored  facets  of 
the  world's  greatest  hobby 
will  become  your  yellow 
brick  road  to  happiness.  ■ 
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Ceorge  McCormkk  W9MKE 
2J19N.  nth  Street 
Jene  Haute  IN  47804 


Propagation  Explosion  on  220 

This  theoretical  inquiry  into  the  properties 

of  220  MHz  yielded  some  unexpected  results. 

Find  out  when  and  why  your  signal  will  be  at  its  best 


Not  long  ago,  I  was  talk* 
ing  to  a  ham  friend  of 
mine  who  is  locally  consid- 
ered as  quite  learned  in  the 
ways  of  the  black  magic 
world  above  2  meters. 
When  1  raised  the  subject  of 
220  MHz  and  the  appalling 
lack  of  local  activity  on 
that  band,  he  gave  me  a 
somewhat  irritated  look 
and  dismissed  the  issue  by 
saying,  "Who'd  want  to  use 
those  frequencies?  You 
can't  get  out  of  your  back- 
yard with  them,  anyway/' 

Wasn't  that  what  they 
said  at  one  time  about  ev- 
erything  below  200  meters? 
A  rather  strange  attitude,  1 
thought,  for  a  man  who  is 
supposed  to  be  savvy  about 
that  part  of  the  radio  spec- 
trum. The  more  I  thought 
the  more  curious  I  became 
about  the  220-MHz  band 
Surely,  this  good  ham  and 
electronics  professional 
who  daily  uses  the  many 
amateur  and  commercial 
frequencies  above  148 
MHz  couldn't  be  discount- 
ing their  usefulness  for 
communications!  Or  was 
my  friend  trying  to  say  that 
some  mysterious  radio 
anomaly  existed  just 
around  the  220-MHz  band 
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which  rendered  only  ft  use- 
less? (My  rather  overactive 
imagination  quickly  con- 
jured up  a  sort  of  propaga- 
tional  black  hole  which 
sucked  up  all  energy  from 
transmitters  in  that  region.) 
Obviously,  none  of  this  was 
true  Yet  the  myth  of  220  as 
a  band  that  offers  little  to 
amateurs  seems  to  persist 
among  a  lot  of  us  in  the  fra- 
ternity. I  wanted  to  know 
why. 

Could  the  myth  be  based, 
partly,  at  least  on  some 
propagational  features  of 
220  that  are  alien  to  the 
understanding  and  experi- 
ences of  most  lower-fre- 
quency operators?  In  earli- 
er years,  it  was  generally 
true  that  almost  all  VHF 
work  was  done  at  essential- 
ly local  distances  [i.e.,  up  to 
about  30  miles).  Even  to- 
day, particularly  in  densely 
populated  areas,  this  range 
is  still  probably  typical  of 
the  average  amateur  com- 
munication path.  There- 
fore, I  reasoned  that  if  any 
unusual  propagational  be- 
havior degraded  signal 
strength  at  220  on  paths  of 
this  length,  especially  dur- 
ing the  earliest  days  of  ex- 
perimentation on  this  fre- 


quency, it  might  be  part  of 
the  explanation  of  why  this 
much-neglected  band  got 
its  iess-than-good  reputa- 
tion then,  and  why  the  band 
maintains  its  reputation 
with  amateurs  like  my 
friend  even  to  this  day.  I 
needed  to  study  this  possi- 
bility, and  I  needed  an  ad- 
venturesome, experimen- 
talty-inclined  partner  to 
help  me,  )im  K9MLK,  who 
was  located  about  10  miles 
from  my  station,  gamely 
agreed  to  help. 

How's  the  Weather  on  220? 

Though  far  from  being  a 
scientific  type,  the  next  re- 
quirement 1  would  have  to 
fulfill  would  be  carrying  out 
my  investigation  in  as  scien- 
tific a  manner  as  possible. 
Therefore,  a  working  hy- 
pothesis was  in  order  I  be- 
gan with  a  piece  of  informa- 
tion that  even  relative  new- 
comers to  VHF  have  known 
for  years;  Weather  changes 
in  the  lower  atmosphere 
can  affect  propagation  at 
these  frequencies.  But 
what,  specifically,  about 
the  weather  would  change 
220- MHz  propagation? 
What  about  the  effects  of 
solar  activity?  Though  gen- 
erally discounted  as  a  fac- 


tor, could  it  be  ruled  out  en- 
tirely here?  And  coutd  I  dis- 
count the  effects  of  the 
Earth's  magnetic  field?  \  ar- 
bitrarily set  a  hypothesis 
which  would  include  most 
common  elements  of  the 
weather  and  of  solar  and 
geomagnetic  activity.  I  de- 
cided that  K9MLK's  220- 
MHz  signal  strength,  as  re- 
ceived at  my  location, 
would  probably  vary  with 
changes  in  air  temperature, 
humidity,  the  level  of  the 
cloud  ceiling  over  the  trans- 
mission path,  barometric 
pressure,  geomagnetic  fluc- 
tuations as  measured  by  the 
"A"  index,  and  solar  flux 
numbers.  The  latter  two 
types  of  data  would  be  pro- 
vided on  each  appropriate 
test  day  by  the  National 
Bureau  of  Standards  sta- 
tion, WWV,  and  the  Na- 
tional Oceanic  and  Atmo- 
spheric Administration 
(NO  A  A).  Humidity  and  tenv 
perature  measurements 
could  be  taken  at  my  sta- 
tion location,  but  cloud* 
ceiling  data  and  baromet- 
ric-pressure readings,  be- 
cause of  the  lack  of  ac- 
curate home  instruments, 
would  have  to  be  obtained 
frofT*  the  flight  service  at 
the  local  airport. 


Setting  Up  the  Test 

The  remaining  things 
which  required  a  decision 
before  beginning  our  tests 
were  choosing  transmission 
mode,  antenna,  polariza- 
tion, power  level,  station 
equipment,  and,  lastly,  a 
method  of  measurement 
for  the  received  signal 
which  would  be  accurate 
and  yet  would  be  easy  to 
use.  Two  criteria  would 
have  to  be  satisfied  in  mak- 
ing these  decisions.  First, 
our  station  equipment 
would  have  to  operate  in 
some  mode  which  could 
provide  some  constant- 
carrier  signal  for  mean- 
ingful comparison.  This 
constraint  almost  automati- 
cally dictated  that  we  use 
CW,  AM,  or  FM.  Second,  in 
the  interest  of  scientific 
control,  what  was  true  with 
one  station  had  to  be  true 
with  the  other,  that  is, 
power  levels,  antennas, 
antenna  height,  model(s)  of 
equipment,  type  of  feed- 
line,  method  of  measuring 
the  received  signal,  and  the 
like  had  to  be  duplicated  on 
both  ends  of  the  transmis- 
sion path  as  nearly  as  possi- 
ble. We  also  would  have  to 
duplicate  the  time  of  day 
each  time  the  experiment 
was  run  so  we  could  mini- 
mize any  effects  other  un- 
known but  time-related 
variables  might  have  on  our 
signal-strength  measure- 
ments. 

Picking  station  gear  was 
relatively  easy  and  conse- 
quently came  first  Two  AM 
transceivers  became  avail- 
able almost  immediately, 
so  AM  became  the  mode  of 
choice  because  of  conve- 
nience. The  transmitter  sec- 
tions were  low  powered  and 
thus  offered  an  unexpected 
opportunity.  Since  each  of 
us  would  be  putting  only 
about  1/2  Watt  into  our 
feed  lines,  we  felt  that,  at  a 
distance  of  10  miles,  we 
should  be  able  to  detect 
even  relatively  small  signal 
changes  which  might  be  the 
result  of  propagational 
shifts.  It  was  our  belief  that 


ler  power  levels  might 
have  masked  this  phenome* 
non  over  such  a  short  path. 
As  for  polarization  and 
antenna  decisions,  horizon- 
tal was  chosen  since  it  has 
traditionally  been  used  in 
most  weak-signal  work. 
Both  stations,  then,  were 
outfitted  with  horizontally* 
mounted,  homemade  5-ele- 
ment  quagi  beam  antennas, 
and  both  were  fed  with  RC- 
8/U  foam  coaxial  cable. 
Lastly,  in  an  attempt  to 
abide  by  the  rule  of  dupli- 
cation, both  antennas  were 
to  be  mounted  as  close  as 
possible  to  a  height  of  40 
feet  That  would,  it  was 
hoped,  minimize  individual 
station  differences  based 
on  antenna  height  gain  or 
feed  line  length. 

The  final  decision  to  be 
made  concerned  choosing 
a  method  for  measuring 
and  comparing  the  levels  of 
received  signal.  Neither  of 
us  felt  particularly  comfort- 
able working  in  any  mea- 
surement scale  that  was 
nonlinear,  so  a  very  simple 
yet  reliable  atternative  had 
to  be  devised.  Because  both 
receivers  employed  circuits 
with  excellent  age  charac- 
teristics, we  simply  decided 
to  measure  the  differences 
in  associated  voltage  at  a 
no-signal  and  a  signal- 
present  condition.  Since  the 
voltage  figures  used  for  fi- 
nal data  analysis  are  dif- 
ference numbers,  any  inter- 
nal voltage  variations  or 
any  transient  external  re- 
ceiver conditions  such  as  an 
increase  in  fine  noise  which 
might  increase  the  total 
voltage  reading  during  the 
experiment  are  essentially 
minimized  as  a  data  bias. 
To  further  minimize  bias 
caused  by  variations  within 
each  of  our  stations,  we 
both  measured  signal  volt- 
ages in  this  manner  and 
then  these  readings  were 
averaged  to  produce  the 
day's  final  data.  Voltage 
readings  were  taken  at  both 
ends  of  the  experiment  with 
each  station  transmitting  a 
constant-amplitude   1000- 


Hz  audio  tone  to  the  other 
for  a  period  of  60  seconds. 

Data  was  collected  in 
this  manner  over  the  period 
of  November  1,  1979,  to 
March  25,  T980.  This  period 
was  purposely  chosen  since 
it  represented  the  best  of 
several  possible  experimen- 
tal conditions.  First,  we  felt 
we  would  best  be  able  to 
test  the  influence  of  warm 
and  cold  air  inversions 
which  are  so  common  in 
this  part  of  the  midwest  in 
the  fall.  Second,  we  would 
experience  a  wider  range  of 
temperature  and  humidity 
extremes  during  this  time 
than  probably  any  other 
And  lastly,  this  particular 
time  period  was  predicted 
to  be  near  the  maximum  for 
solar  activity  in  the  current 
solar  cycle.  So,  if  the  sun 
had  any  influence  on  propa- 
gation at  this  frequency,  we 
felt  that  it  probably  would 
be  most  evident  at  this 
time. 

The  Expected  artd 

(he  Not-So-Explainable 

The  results  of  the  experi- 
ment  are  portrayed  in  Figs. 
1  through  5.  Each  of  these 
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graphs  shows  a  correlation 
line  between  received  sig- 
nal and  data  from  one  of 
the  five  meteorological  or 
geo-solar  variables  men- 
tioned in  the  starting 
hypothesis.  For  those  of 
you  who  are  mathematical- 
ly inclined,  these  correla- 
tion fines  were  derived  by 
using  standard  regression 
methods. 

Results  range  from  the 
expected  to  the  almost  un- 
explainable.  Fig.  1,  for  ex- 
ample, shows  the  rela- 
tionship between  signal 
strength  and  the  percent- 
age of  air  humidity,  A  statis- 
tically  significant  negative 
relationship  between  the 
two  is  strongly  suggested 
here.  The  findings  indicate 
that  as  humidity  levels 
declined  in  the  atmosphere 
over  the  transmission  path, 
signal  strengths  increased 
in  response.  According  to 
Thorn  burg  in  the  March, 
1978,  QST,  while  this  phe- 
nomenon is  known  to  occur 
with  signals  transmitted  in 
the  gigahertz  range,  it  is  not 
typically  associated  with 
propagation  at  frequencies 
this  low    Yet  the  effect  at 
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Fig.  1.  Relationship  between  humid ity  and  signal  strength. 
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220  appears  to  exist  [It  was 
mteresting  to  note  that  dur- 
ing our  test,  during  periods 
of  high  moisture,  such  as 
rainy  or  snowy  days,  signal 
strengths  which  typically 
ran  at  S9  or  better  under 
more  clear  conditions, 
would  plum  met  into  the 
noise  level.) 

Fig.  2,  on  the  other  hand, 
shows  the  relationship  be- 
tween signal  strength  and 
cloud-ceiling  height  in  feet 
Some  intuitive  fee!ing  sug- 
gested prior  to  this  experi- 
ment that  at  this  frequency 
and  above,  a  low  cloud  ceil- 
ing might  act  almost  as  a 
pipeline  or  duct   In  other 


words,  it  might  concentrate 
the  signal  and  its  strength. 
Also,  the  possibility  oc- 
curred to  me  that  if  a  cloud 
layer  did  duct  the  signal, 
this  phenomenon  might  ex- 
ist if  and  only  if  the  cloud 
layer  were  at  some  critical 
height  above  ground.  That 
is^^  signal  reinforcement 
might  take  place  only  with 
the  cloud  layer  present 
above  or  below  some 
special  height.  The  data 
portrayed  in  Fig.  2  suggests 
the  opposite  is  more  likely. 
A  mild  correlation  was 
found  between  signal 
strength  and  ceiling  height 
and  this  correlation  was 
statistically  significant.  Yet 
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Fig,  4,  Air  temperature  vs,  signal  strength. 
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the  relationship  was  posi- 
tive. So,  here  the  data  was 
suggesting  that  as  the  cloud 
ceiling  rose,  signal  strength 
also  slowly  rose  This  find- 
ing doesn't  give  much  sup- 
port to  the  belief  that  a  low 
cloud  ceiling  will  increase 
signal  strength.  Nor  did  the 
data  analysis  support  the 
notion  of  a  particular  criti- 
cal ceiling  height  above  any 
certain  level. 

It  is  difficult  to  know  how 
important  this  apparent  re- 
lationship is.  One  possible 
explanation  for  the  correla- 
tion between  signal 
strength  and  cloud  height 
might  be  found  in  the  fact 
that  periods  of  high  humidi- 
ty are  most  frequently  asso- 
ciated with  wet  and  stormy 
conditions,  and  these  con- 
ditions are  normally  ac- 
companied by  lower  cloud 
ceilings.  Thus,  the  correEa* 
tion  between  cloud  height 
and  signal  strength  may,  in 
fact  be  only  an  indirect 
reflection  of  the  relation- 
ship between  high  humidity 
and  low  signal  strength  as 
was  discussed  earlier. 

Fig.  3  represents  a  phe- 
nomenon that  is  somewhat 
harder  to  explain,  Here  a 
weak  positive  correlation 
was  found  to  exist  between 
Signal  strength  and  baro- 
metric pressure.  In  short, 
the  data  indicates  that  as 
barometric  pressure  rose 
[an  event  typical  of  the 
coming  of  clear  dry  weath- 
er), signal  strength  general- 
ly tended  to  increase  as 
welL  This  finding  should 
not  come  as  any  surprise  to 
veteran  weak-signal  opera- 
tors on  6  and  2  meters  who 
know  that  the  changeover 
between  low-  and  high- 
pressure  weather  systems 
can  produce  some  pretty 
nice  DX  contacts  at  times. 
What  will  be  surprising  to 
the  mathematically  in- 
clined reader  is  the  fact  that 
the  relationship  on  220 
MHz  was  not  found  to  be 
statistically  significant  At 
least  mathematically,  the 
apparent  changes  in  signal 
levels  could  not  clearly  be 


explained  by  changes  in 
barometric  pressure. 

Again,  a  possible  ex- 
planation exists.  As  was  just 
mentioned,  it  is  well  estab- 
lished  and  commonly 
known  that  weather-front 
boundaries  involving  differ- 
ences between  low-  and 
high-pressure  air  masses  do 
enhance  signals  over  tong 
paths,  but  this  experiment 
was  conducted  over  a  rela- 
tively short  transmission 
path.  It  was  probably  true 
that  over  our  10-mile  path 
no  sizable  differences  in 
barometric  pressure  existed 
during  our  tests,  and  thus 
no  sharp  reflecting  air-mass 
boundaries  were  available 
to  provide  us  with  signifi- 
cant enhancement  of  our 
signals.  Certainly,  more 
testing  of  this  idea  should 
take  place  before  the  short- 
path  effect  of  barometric 
pressure  changes  on  signal 
propagation  is  ruled  as  un- 
important. 

The    next    relationship, 

signal  strength  and  air 
temperature,  is  much 
clearer.  Fig,  4  shows  a 
strong  negative  correlation 
line  between  the  two,  thus 
suggesting  that  as  tempera- 
ture over  the  transmission 
path  lowers,  signal  strengths 
tend  to  increase  This  cor- 
relation was  found  to  be 
statistically  significant, 
thus  giving  some  weight  to 
the  contention  held  by 
many  old-time  VHP  opera- 
tors that  signals  were  often 
stronger  on  a  cold,  clear 
day. 

Ceo-Solar  Activity 
and  Its  Effect 

The  effects  of  the  sun  irv 

teracting  with  the  Earth's 
magnetic  field  were,  at 
least  by  the  criteria  we 
used,  predictably  disap- 
pointing. Fig,  5  shows  the 
data  comparing  the  NOAA 
"A"  index  with  signal 
strength  on  220  MHz.  For 
those  not  familiar  with  this 
measurement,  the  ''A"  in- 
dex is  a  linear  scale  which  is 
designed  to  show  variations 
in  the  magnetic  field  of  the 
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Earth,  This  data  is  collected 
daily  and  transmitted  hour- 
ly by  WWV.  Although  a 
very  weak  positive  correla- 
tion was  shown  to  exist 
here,  this  correlation  was 
not  found  to  be  statistically 
significant  In  fact,  the  cor- 
relation is  so  weak  as  to  in- 
dicate that  the  relationship 
between  the  two  possibly 
might  be  caused  by  strictly 
random  events.  Again,  it 
should  be  remembered  that 
the  lack  of  a  significant 
relationship  here  for  short- 
path  propagation  does  not 
in  any  way  prove  that  geo- 
magnetic variations  are  in- 
I  significant  in  shaping 
220-MHz  propagation  over 
longer  paths. 

The  interaction  of  solar 
activity  and  signal  strength, 
as  in  the  prior  comparison, 
also  was  minimal.  Here,  as 
indicated  in  Fig.  6,  though, 
the  lack  of  any  statistically- 
significant  correlation  be- 
tween what  are  essentially 
sunspot  count  numbers  and 
220MHz  signals  was  even 
more  evident.  Again,  any 
positive  correlation  of  the 
data  was  so  small  as  to  be 
explainable  in  terms  of  ran- 
dom  events   or  accidents. 

Thus,  a  reasonable  conclu- 
sion to  be  drawn  from  this 
last  comparison  might  be 
that  regardless  of  changes 
in  the  sunspot  number, 
signal  levels  over  short 
paths  on  220  wilt  probably 
not  be  improved  or  hurt 
significantly  as  a  result 

What  Does  This  All  Mean? 

The  original  intent  of  our 
experiment  and  this  article 
was  to  shed  some  light  on 
the  behavior  of  220  MHz.  It 


was  felt  that  if  this  band 

were  better  understood, 
even  in  just  the  area  of  sig- 
nal propagation,  other  ama* 
teurs  might  be  more  en- 
couraged to  explore  the 
band  for  the  first  time. 

What  we  found  can  be 
summarized   in  very  plain 
words  as  a  fascinating  prop- 
agational    picture.    220- 
MHz  propagation  is  not  as 
mundane  and  as  simple  as 
it  might  seem  to  the  uniniti- 
ated. Nor  is  it  so  formidable 
or  so  unpredictable  that  the 
average    ham    could    not 
understand  and  even  take 
advantage  of  it  What  does 
appear  to  the  band  user  is  a 
colorful    propagation  a  I 
world  which  is  probably  not 
quite  like  what  most  of  us 
experience  on  2  meters  and 
below.  Here,  over  relatively 
short  distances  you  can  ex- 
pect your  signal  strength  to 
vary  with  air  temperature, 
humidity,  cloud  conditions 
over  the  signal   path,  and 
possibly    to    some    extent, 
even   barometric   pressure. 
Expect    high    temperature, 
high  humidity,  the  presence 
of    precipitation,    and    the 
presence  of  low  cloud  ceil- 
ings to  degrade  signal  lev- 
els. On  the  other  hand,  our 
experiment    predicts    that 
you   can  expect  relatively 
cloud-free,    cooL    low-hu- 
midity days  (days  typically 
characterized  by  high  baro- 
metric-pressure readings)  to 
produce  much  better  signal 
reports.    However,    other 
than    providing    pleasant 
conditions    in    which    to 
work,  the  sun  and  its  associ- 
ated sunspot  activity  can- 
not  be   counted    upon   to 
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either  increase  or  decrease 
220  signals  over  a  short 
path.  This  lack  of  effect 
also  appears  true  for 
changes  in  the  Earth's  mag- 
netic field,  as  well. 

One  additional  word 
about  the  nnethodology  enn- 
pioyed  here  and  about  the 
interpretation  of  our  find- 
ings Is  in  order  before  con- 
cluding. We  realize  that 
more  scientific  and  perhaps 
more  precise  results  might 
have  been  achieved  had 
this  experiment  been  per- 
formed with  professional 
equipment  and  personnel 
involved.  It  was,  however, 
performed  under  condi- 
tions which  are  consistent 
with  the  Amateur  Radio 
Service.  Consequently,  the 
reader  is  reminded  that  the 
conclusions  drawn  here  are 
only  meant  to  suggest  the  in- 
dication of  possible  rela- 
tionships. That  is  all  that  the 
mathematical  tools  used  in 
the  analysis  of  the  data  may 
claim  anyway.  Certainly, 
more    complete   and    con* 


trolled  research  should  be 
conducted  in  these  areas 
and  other  members  of  the 
hobby  are  heartily  en- 
couraged to  do  so. 

The  author  wishes  to  ex- 
tend his  sincere  thanks  to 
jim  Cenisro  K9MLK,  with- 
out whose  help  this  re- 
search might  have  been  im- 
possible, to  Sr.  Rosemary 
Schmalz,  PhD,  Mathemat- 
ics Department  St.  Mary  of 
the  Woods  College,  for  her 
assistance  in  computer 
analysis  of  the  data,  and 
also  to  the  National  Ocean- 
ic and  Atmospheric  Admin- 
istration, Boulder,  Colora- 
do, for  their  help  by  pro- 
viding solar  data  and  gener* 
al  information, ■ 
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18  kV  with  No  Transformer 

You  need  high  voltage,  but  surplus  transformers 
can't  turn  the  trick.  Try  this  solid-state  solution. 


One  drawback  of  the 
proliferation  of  solid- 
State  components  has  been 
the  disappearance  of  high- 
voltage  power  supplies  and 
components,  particularly 
high-voltage  transformers 
This  became  clear  about 
two  years  ago  when  I  need- 
ed a  negative  600-volt  sup- 
ply to  test  a  surplus  reflex 
kfystron.  The  current  re- 
quirements were  less  than 


one  hundred  microam- 
peres. After  reatizing  the 
junk  box  no  longer  con- 
tained  such  traditional 
items  as  a  2 50-0-2 50* volt 
television  power  transform- 
er, I  had  to  come  up  with  a 
dith'f^^nt  solution  — voltage 
multipliers. 

A  times-four  multiplier 
supplied  the  needed  nega- 
tive 600  volts  directly  from 
the  117-voll   line.   Later;  a 
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Fig.  1.  Operation  of  a  tinnes4our  voltage  multiplier. 
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small  transformer  with  a 
11 5-volt  secondary  was  used 
to  isolate  the  supply  from 
the  ac  mains  for  safety. 

Since  then,  I  have  made 
several  highvoltage,  low- 
current  supplies  ranging 
from  18  kilovofts  to  600 
volts  for  applications  in- 
cluding infrared  image  con- 
verters, a  two-inch  oscillo- 
scope, and  a  simple  Ceiger 
counter. 

A  basic  tjmes-four  multi- 
plier schematic  is  shown  in 
Fig.  1  As  the  input  voltage 
alternates  between  plus  E 
and  minus  EJt  is  easy  to  see 
how  the  circuit  multiplies 
the  voltage.  During  the  first 
half  cycle,  CI  is  charged 
through  D1  to  plus  E  volts. 
During  the  next  half  cycle. 


Cl's  voltage  is  added  to  the 
input  and  charges  C2 
through  D2. 

Because  some  of  the 
charge  on  CI  is  transferred 
to  C2,  reducing  the  voltage 
on  CI,  several  complete 
cycles  are  required  to 
charge  C2  to  two  times 
peak  input  voltage  E,  But. 
for  clarity,  let's  assume  that 
C2  is  fully  charged  to  2E. 
During  the  third  half  cycle, 
the  voltage  across  CI  bucks 
the  input  and  the  voltage 
across  C2  charges  C3 
through  D3  to  2E.  Now,  dur- 
ing the  fourth  half  cycle, 
the  sum  of  input  voltage  E 
plus  the  voltage  across  CI, 
E,  plus  the  voltage  across 
C3,  2E,  charges  C4  through 
D4  to  a  total  voltage  of  4E 


•  SE 
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Fig,   2,   Schematic  of  times-three  and  times-five   voltage 
multiplier. 


However,  the  voltage 
across  C2  bucks  the  charg- 
ng  voltage  and  therefore 
Z4  is  charged  to  2E.  The  out- 
put voltage  is  the  sum  of  the 
voltage  across  C2  and  C4,  or 
2E  plus  2E,  or  simply  4E. 

By  adding  pairs  of  diodes 
Snd  capacitors,  outputs  of 
6E,  8E,  or  higher  can  be  ob- 
tained. The  breakdown  volt- 
age of  the  individual  diodes 
land  capacitors  should  be 
greater  than  twice  the  peak 
input  voltage. 

This  is  fine  for  multiplica- 
tion by  even  numbers,  but 
what  about  multipficatron 
by  odd  numbers  to  get  3E, 
5E,  or  odd  multiples  of  the 
peak  input  voltage?  Ex- 
amining  Fig  1.  the  sum  of 
the  voltages  across  CI  plus 
C3  is  3E,  but  there  ts  also  an 
ac  voltage  of  E  volts  peak 
present  By  switching  the  in- 
PMt  ac  and  ground  connec- 
tions, the  ac  voltage  will  be 
on  the  other  capacitor 
chain  and  odd  dc  multiples 
of  the  input  are  obtainable- 
See  Fig.  2,  The  circuits 
shown  in  Figs.  1  and  2  are 
for  positive  output  volt- 
ages. To  get  negative  out- 
put voltages,  alf  that  needs 
to  be  done  is  to  reverse  the 
polarity  of  each  diode  (and 
each  capacitor  if  electrolyt- 
es are  used). 

As  an  example,  f  needed 
an  80()-to-r000^volt  supply 
for  a  Ceiger-Meullef  tube 
for  a  demonstration  of  ra- 
dioactivity, I  had  all  5-vo!t 
secondary,  1 5-milliampere 
transformer  available 
Using  a  times-six  multiplier 


would  yield  (11 5)  n -4)  (6)  = 
966  volts. 

A  multiplier  was  built 
with  six  1 N4006  diodes  and 
six  .(X)75-uF  disc  ceramic 
capacitors.  The  no-load 
output  was  measured  to  be 
920  volts  Out  of  curiosity,  I 
measured  the  output  volt- 
age as  a  function  of  the 
load  resistance.  The  results 
are  plotted  in  Fig  3.  Actual- 
ly, Fig  3  shows  two  curves, 
one  using  .0075-uF  capaci- 
tors and  one  using  0,1 -uF 
capacitors.  Obviously,  the 
output  regulation  is  much 
better  with  the  larger  ca- 
pacitors. However,  the  light 
loading  of  the  Ceiger- 
Meuller  tube  permitted  me 
to  retain  the  smaller 
.0075'uF  capacitors. 

Another  way  of  improv- 
ing the  output  regulation 
would  be  to  increase  the  in- 
put frequency,  which  is 
what  I  did  for  an  18-kilovolt 
supply  I  built  for  a6032A  in- 
frared image  converter 
tuho  This  supply,  shown  in 
Fig.  4,  consists  of  two  separ- 
ate supplies  driven  by  a  sin- 
gle source.  One  supply  is  a 
twenty-two-times  multiplier 
for  the  18-kV  anode.  The 
other  supply  is  a  times-four 
multiplier  for  the  focus 
electrode.  Both  supplies  are 
driven  from  a  600-voIt, 
2'kHz  solrd'State  inverter 
salvaged  from  a  damaged 
aircraft  transponder.  All 
of  the  capacitors  are 
.002-uF/2-kV  disc  ceramics 
and  each  diode  symbol  rep- 
resents two  1N4006  diodes 
in  series. 
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Completed  J8-kVand  focus  supply  for  an  infrared  viewer. 


Originallv,  the  focus 
voltage  was  derived  from  a 
resistive  voltage  divider 
across  the  anode  supply. 
Using  a  100-megohm  rests- 
tor  chain  meant  that  the 
multiplier  had  to  supply 
over  three  Watts  of  heat 
that  was  dissipated  in  ihe 
resistors!  Adjusting  the 
focus  meant  moving  a  tap, 
an  activity  1  do  not  enjoy 
around  an  18-kV  supply.  By 
using  the  second  four-stage 
supply,  I  could  vary  the 
focus  potential  with  a  sim- 
ple potentiometer  across 
the  input  and  the  cost  of  the 
diodes  was  cheaper  than 
the  resistors. 

A  116-megohm  load  was 
used  as  a  bleeder  and  load 

for  the  output  of  the  focus 


supply  because  the  current 
drain  by  the  focus  elec- 
trode was  negligible. 
Without  this  additional 
load,  the  output  voltage 
would  increase  smoothly 
with  the  input,  but  would 
drop  very  slowly  when  the 
input  was  reducec].  With 
the  resistor  present,  the 
focus  potential  varies 
smoothly. 

The  photograph  shows 
the  completed  supply.  The 
two  mullipHer  chains  were 
potted  to  reduce  losses 
from  corona.  Those  who 
might  be  interested  in  exact 
design  and  analysis  of  these 
types  of  power  supplies 
should  read  the  excellent 
article  by  Dr.  F.  H.  Borne- 
man  in  Llectronic  Design,  7, 
March  29, 1978,  pp,  72-74.  ■ 


Fig.  3.  Output  characteristics  of  CeigerMeuller  high-voltage 
supply. 
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Fig.  4,  l8-kV  supply  for  image  converter  tube. 
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CHARUESTON  SG 
JUL  2a- 24 

The  Charleston  Hamfes!  will  beheld  qn 
July  23-24,  1963,  at  f  he  Omar  Shrine  Tern- 
pl«,  Charfeston  SC.  TaIMn  on  146/t&TG 
Fof  mofe  information,  call  0Q3>- 747-2324, 

MCKSON  WY 
AUG  5-7 

The  1963  ARflL  Rocky  Mount  am  Division 
Convenlion.  in  conj  unci  ion  wilh  the  51  si 
WIMU  Hamfest,  will  be  held  on  August  5-7, 
19G3.  at  I  he  Virginian  Mote!,  Jackson  V/Y 
TaIMn  on  ^4/&22iM  and  .13(23  kHz.  For  res- 
efvatlons,  call  the  Virginian  at  (307>733' 
2792,  For  mora  intormatlon.  phone  R.  L 
"Pete"  Sluli  WB7AMP  at  (307)-3a29O32  ot 
Dave  Gragofy  N7COA  at  {307)He75-KK:4. 

niDBERLY  MO 
AUG  7 

The  NEMO  ARC  Ot  Kirk sville  MO  and  the 
Tn-County  ARC  of  Motoerty  MO  will  hQld  ihe 
5lh  annual  North  Missouri  Hamfeslon  Sun- 
day, August  7. 1963,  at  the  Mobetiy  Mi^icipal 
Audiioriym,  Moberly  MO,  The  aiiditorium 
has  12.000  square  feel  ol  atr-condittoned 
space  fof  the  inside  i]ea  martcet  and  thefe  will 
be  a  limited  nutnber  of  tabies  avaJlabie  tree. 
Tickets  are  St  50  in  advance  or  S2.&0  at  the 
door.  Doors  witl  open  for  the  tlea  market  and 
distribulors  tjeginning  at  6:00  am  and  for  the 
hamtest,  from  9:00  am  un^M  3:00  pm  There 
wlfll  be  fofums.  tilms,  sajidwiches.  and  drinks, 
as  weJI  asdonuts  and  coffee  for  the  early 
birds.  Talk-in  on  147.69/09  For  rnore  inform  a 
ttoti  AtyWot  tickets,  contact  Sam  Fischer 
KAAILO,  PO  Bok  341.  Moberly  MO  65270, 

ANOOLA  m 

AUG  7 

The  Steuben  County  Radio  Amateyrs  wfll 
hold  their  25th  annual  FM  Picnic  and  Kam- 
test  on  Sunday,  AugitBt  7.  1 383,  at  Crooked 


Lake,  Angola  IN.  Admission  is  £2.50.  Fea- 
tures will  include  picnic-style  BQO  chicken, 
iriskSe  laMes  for  exhibitor  and  vendors,  a 
large  eiedronics  flea  markets  and  over  nigh  I 
camping  (fee  charged  by  county  park).  Talk- 
in  on  146.52  and  1 47.91 /,21. 


PITTSBURGH  PA 
AUG  7 

The  4Sth  anr>uat  South  Kill  Brass- 
pDundefs  and  Modulators  Hamfest  will  be 
held  on  August  7,  19S3,  from  9:00  am  to 
4:00  pm.  al  the  South  Campus  of  the 
Cornmunfty  College  of  Allegheny  Courvty. 
PIttsburQh  PA.  Tickets  are  $3.00  each  or  2 
for  $5.00  Features  will  Include  computer, 
OSCAfl.  and  ATV  demonstrations,  as  well 
as  a  tFea  market,  Talk- in  on  T  46  J  a/,  73  an4 
146,52  simpfex.  For  further  information^ 
contact  Andrew  L  Plato,  1433  Schauffler 
Drive,  W.  Homestead  PA  15120. 


AUSTIN  TX 
AUG  12^14 

The  Austin  Amateur  Radio  Club  and  ttve 
Austin  Repeater  Organiiraiion  will  spon- 
sor  Austin  Summerlest  '63  en  August 
12-14.  1963.  at  the  Austin  Marriott  Hotei 
Intersttie  35  at  Highway  290  Admission 
is  S5.00  in  advance  and  S6  00  at  the  door. 
Swapfest  tabtes  are  available  on  a  first- 
come,  first-served  t^sis.  but  each  seller 
mav  also  reserve  one  table  in  advance  for 
$1.00.  Summerfest  '83  will  combine  the 
Texas  VHF-FM  Society  Convention  with 
forurns.  meetings,  an  irKfoor  swapfest, 
Oealer  exhibits,  and  many  outside  activi- 
ties for  the  family  at  Austin's  annual  A^ua 
Festival.  Talii-ln  on  146. 34/. 94,  For  more  In- 
tofmation,  write  Austin  Summerfest  '83, 
PO  Box  13473.  Austin  TX  78711. 

DUNKIRK  NY 
AUG  U 

The  Lake  Erie  Iniemational  Hamfest  As- 
sociation will  hold  lis  fifth  annual  Lake  Erie 
International  Hamfest  on  Saturday,  August 
13.  1983,  beginning  at  8:fK)  am.  al  the  Chau^ 
lauqua  County  Fairgrounds,  Ounk^rX  NY, 
Admission  is  $2.50  in  advance  and  £3  00  at 
the  gate.  Each  flea- market  space  is  $1.00 
plus  admission  There  will  Ek  indooir  dealer 
exhibits  a^s  wetl^  as  a  Farge  tlea  market.  Talk- 
in  on  146.25/85  and  146,52.  For  more  Infor- 
mation, write  Lake  Erie  International  Ham- 
fest, PO  Box  455,  Dijnkirk  NY  14048, 


POMONA  CA 
AUG  13 

Ttve  Trt^County  Amateur  Radio  Associa- 
tion will  sponsor  the  TCARA  13lh  Annual 
Hamfest  and  Picnic  on  Saturday,  August 
13.  1983,  from  8:00  am  to  2:00  pm.  at  the 
Los  Angeles  County  Fairgrounds  in  Po- 
mona CA,  Tables  wilt  be  avaitable  for 
ham^computer  exhibits  and  displays. 
Thero  will  be  sandwiches  and  soft  drinks 
avaltabie.  For  more  information,  contact 
Tony  Shvarek  W6ELZ,  15H  W,  Mission 
#14,  Pomona  CA  91766. 

SURLtNGTON  VT 
AUG  13-14 

The  Burlington  Amateur  Radio  Club  will 
twid  its  annuat  International  Hamfest  and 
Bea  Market  on  August  13-14, 1983.  at  the 
Old  Lantern  C a rripg rounds,  Chariotte  VT. 
For  both  days,  tickets  are  $4.00,  outdoor 
flea-mafket  spaces  are  S2  00.  and  imloof- 
spaces  are  $5.00.  Food  and  drink  will  t>e 
available.  Taik-in  on  34^94,  .01/61,  and 
.52  simplex.  For  further  information,  con- 
tact Frank  WICTM.  Burlington  Amateur 
Radio  Ciub,  PO  Box  312,  Burlington  VT 
05402. 

TACOiiA  WA 
AUG  13-14 

The  Radio  Club  of  Tacoma  Hamfair  will 
be  field  on  Saturday  and  Sunday.  August 
13-14,  1963,  al  Otson  Auditorium.  Pacific 
Lutheran  University,  Tacoma  WA,  Events 
will  include  seminars,  contests,  a  flea 
market,  commercial  exhibits,  a  dinner, 
and  a  loggers'  breakfast.  A  31'"  x  6"  ttea- 
market  table  is  $10,00  for  Ijoth  days  if  res- 
ervation is  postmarked  before  August  1st 
and  $15,00  if  reserved  a  her  August  1$t 
Oomrltory  and  trailer  spaces  will  t>e  avail- 
able. Talk- in  on  147.28  and  224. 5Z  For 
more  information,  contact  Grace  Tertzel 
AD7S.  701  So.  120th,  Tacoma  WA  98444. 
or  phone  (206)-S64.a347. 

HAMDEN  CT 
AUG  14 

The  seventh  annual  WELifMamden 
Radio  Club  Flea  Market  will  be  held  on 
Sunday,  August  14,  1963,  from  9:00  am  to 
4:00  pm,  rain  or  shine,  at  Radio  Towers 
Park.  Banham  Street,  Hamden  CT.  Gen-^ 
eral  admission  is  $1.00  and  vendor  space 
ie  $5,Q0.  For  further  information,  contact 
Oarrow  Loucks  WA1ZWA,  1S9  Waytand 
Street.  Hamden  Ct  06518,  oi  call 
^^03^28e-3765  arter  6:00  pm. 

GEORGETOWN  KY 
AUG  14 

Tlie  Bluegrass  Amateur  Radio  Society 
wlli  hdid  the  Central  Kentucky  ARRL  Ham^ 
Istt  on  Sunday,  August  14.  1963,  from  8:00 


am  to  5:00  pm,  at  Scott  County  Higl 
Schooi.  Longlick  Boad  and  US  Route  2£ 
Georgetown  KY  (off  l-75r64|  Tickets  an 
$3.50  In  advance  and  S4.00  at  the  gate 
There  Is  no  charge  for  outside  flea-marks 
Siiace.  Features  will  if>cfiide  technicai  fo 
rums,  awards,  and  exhitiiis  in  a/c  facilities 
For  more  information  or  tickets,  write  Ed 
ward  B.  Bono  WA40NE.  PO  Box  4411.  Lex 
ington  KY  40504 

MONTGOMERYVILLE  PA 
AUG  14 

The  Mid-Atlantic  Amateur  Ftadk)  Glut 
will  hold  its  annual  hamfest  on  Sunday 
August  14.  t983,  from  9:00  am  to  4:00  pm, 
rain  or  shine,  at  the  Route  309  Drjve-fr 
Theater,  1/4  mile  north  of  Route  63.  Monl 
gomeryville  PA  ^[6  miles  north  of  the  Fori 
Washington  interchange  of  the  Pennsyt 
vania  Turnpike}  Admission  is  $2.50  with 
$1.00  addJtionai  for  each  tailgate  s^ac€ 
(tailgale  setup  begins  at  8:00  am).  Ihw^ 
will  be  refreshments  and  ample  parking. 
Talk-in  on  1 47,66/ ,06 (WB3J0BR)  or  146.52 
simplex.  For  lurlher  information,  write  [fw 
Club  at  PO  Box  352,  Villanova  PA  19065. 

WtUOW  SPRINGS  IL 
AUG  14 

The  Ham  festers  Radio  Oub,  Inc,  wll 
hold  their  491  h  annual  hamfest  and  picnic 
on  Sunday.  August  14,  i983,  at  Santa  ft 
Park,  9VS1  and  Woit  f*oad.  Wiliow  SjHkr^s  U 
(southwest  of  Chicago)  Tickets  are  S2.00  ir 
advance  and  $300  at  Ihe  gate  Featured  wil 
be  the  famous  swapfiers^  row  There  wiii  bf 
evhibils  Kor  OMs  and  XYLs  For  advance 
tickets,  send  a  check  or  mor^ey  order  ant 
an  SASE  lo  Ham  festers,  PO  Box  42792 
Chicago  IL  60642, 

RENO  NV 
Ago  19-21 

The  Wide  Area  Data  Group  will  host  th€ 
1 983  A  Rf=IL  Pacific  0  i vision  Con ve<i  t  ion  or 
August  19-21, 1983,  at  the  Tennis  Paviltof 
at  the  MGM  Grand  Hotef,  Reno  NV.  The 
convert! ion  hail  will  open  at  6.00  pm  on  Fh 
tSay,  August  19,  ind  close  at  3:00  pm  or 
Su  ndsy ,  A  ugust  2 1 .  Ti  c  It  et  s  f  or  convent  ior 
facllllles  only  are  $7.50  in  advance  ahc 
$10.00  at  the  door,  lickets  for  all  facilities 
Ir^ciuding  tt^  barkquet  anrtl  after-dinne* 
sessions,  are  $35.00  m  advance  and  $37.5( 
al  the  door.  There  will  be  an  indoor  Swap 
Meet  iwlth  tables  available  at  $5.00  each) 
forums,  commercial  and  club  exhibits,  i 
banquet  with  Roy  Neal  K6DUE  as  the 
featured  after-dinner  speaker,  an  RV  park 
with  ail  hookups,  special  room  rates,  anc 
many  nearby  attractions.  Taik-in  or 
147.63^03.  147.90/.30,  %f\d  222.86/224.46 
For  reservations  tor  speclai  room  rates  at 
the  MGM  Grand,  call  {e00)-64S-5080.  Foi 
furttier  information,  contact  Royce  P.  Elel' 
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Use  Ih©  Amp J re  2001  to  improve  the  performance  of 
your  microwave  receiving  system.  The  broadband  de- 
sign lowers  the  system  noise  figure  and  increases  the 
overall  system  gain.  Use  the  Ampire  2001  for  the  micro- 
wave TV  band  and  the  Ampire  1890N  for  the  GOES  and 
METEOSAT  weather  satellite  band. 

Ampire  1690N    . .  _ _  _  . ,  _  ,*139** 

Ampire  2001 .*129** 

Shipping:     USA  , .  ,*2«    Foreign  . .  .MO" 

OM  Sarvica  Comiiaiiy 

3110  Evelyn  Street 
Roseville.  MN  •  55113 

612-636-9469      ^w 


AMATEUR  AND  COMMERCIAL 
COMMUNICATION  SERVICES 

"'Technical  isstitance  by  F.CC,  licensed  tochnlclana  using  the  Unest  tepalr,  test 
and  «llQnn:ien1  *qu»pfTi«iii  to  glv«  you  pmuHi.  you  can  count  on. 

-REPAIRS  -TESTS  -INSTALLATIONS 

•ALIGNMENTS      -MODIFICATIONS    -EVALUATIONS 
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•Svciond  Claaa  Radlolefegraph  (&hilp  rwtar  and  alrcrift  radloteFegrapti  endorsed^ 
*  Amateur  Extra  Claft« 
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<517> «27.aso  fS  vn  to  8  pn4       ^^^^  Madonna  Dr.  Lansing,  Ml  4801 7 
(SIT)  £272679  (8  pm  to  10  pm)  (est^  Geff  N8CE  ^4 
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<D7t3t.  PubHc  Relations  Oi rector,  Wide 
Vea  D^ta  Group,   Inc.,   PO  Box  3132. 


OAKLAND  NJ 

AUG  20 

Tli€  Ramapo  Mountain  ARC  {WA2SNAJ 
jvlll  tidid  Fts  7ih  annual  f  le^  marttei  on  Au- 
gust 20,  13S3.  at  the  OaKtand  American 
^egion  H art.  65 Oah Street, Oakland  NJ  (20 
Tilies  from  the  GW  BndgeJ.  Admission  is 
|1.0Ct  and  non-hem  family  members  wltt 
t>e  admitted  free.  Indoor  tables  are  S6.50 
arKi  taitgating  is  $3.00.  Talk-In  on  147.4a^ 
146.49  and  52.  Fornwjfe  Infofmation,  con- 
lacl  Tom  Hisseeuw  M2AA2. 63  Pafl«  Ortve, 
OaklarKi  NJ  07436*  Qf  P*ione  {20^^337' 
3309  after  6;0O  pm. 


KM 


BL0SS8URG  PA 
AUG  20 


The  Tioga  County  ARC  will  hold  it*  7ltl 
anniiaE  Amateur  Radio  Hamfest  on  Saiur- 
:fa>i  Atjgusi  20. 1963.  ffom  €800  to  1600.  at 
Isianct  Park.  Blossburg  PA.  iusl  off  Route 
HS.  There  will  be  a  flea  market  and  food 
iivfll  be  available.  Talkin  on  146,19^79  and 
146-52.  FOT  more  inlormaHon.  write  Tioga 
Courity  ARC,  PO  Box  56,  Mansfieid  PA 
16933,  Of  contact  John  T.  Winkter 
JVB3GPy.  RO  §2,  Box  369.  Wellsbofo  PA 
16901,  on  J»,79. 


I  MARYSVILLEOH 

I  AUG  20-21 

Ttie  Marysville  OH  Hamfesi  will  be  held  on 
Saturday  arw)  Sunday,  August  20-2t  T9i83, 
'um  or  sMne.  at  (tie  fairground  in  hlarysviUe 
DH.  Admission  ts  S3  00  eacfi  arsd  chiktren  urv 
3Br  I2wlfi  be  admitted  free  Tbere  will  bee 
large  flea  marker  area  and  each  10-foot  space 
iS  S2.00.  Features  will  incFude  Inside  commer- 
:^  exiitbita  food  and  ffee  overnight  camping 
:^  the  ^DUThOs.  aivl  a  sqfjat^  dance  and  en  ter - 
lainmeni  on  Saturday  niglit.  For  more  infor- 
natkjn,  contaei  Unton  Co  ARtX  1 36 1 3  US  36. 
Mafysviii^  OH  43040.  or  phone  (513^- 
S440466, 


HUP4T&VILLE  AL 
AUG  20*21 

The  Nuni^ville  Kamfest  ^ill  b#  Held  on 
Saturday  and  Sunday,  August  20-21.  1983, 
it  the  Von  Braun  Civic  Center.  Hunisvllle 
^L  Ttiere  JS  no  admissron  charge.  There 
/t\\\   be   eHhlbits,   forums,   an  air^condi- 

ioned  indoor  Uea  market,  and  nqn-ham 
icthrities.  Tours  of  the  Alabama  Space 
ind  Rockei  Cenier  will  be  available  for  the 

amlly.  Flea  market  tallies  are  $4  per  day 
UK}  should  be  reserved  Qnor  to  the  riam- 
lesl.  A  limited  number  of  camping  sites 
Mith  hookups  are  available  ar  the  VBCC 
on  a  rirst-coma,  first-served  tiasla,  Taik-in 
pn  3,965  and  .34^94.  For  more  Intorma- 
lion,  write  Nuntsville  Hamfest,  2804  S. 
Meinofial  Farkway.  Hunts vilte  AL  35801. 


LAFAYETTE  TN 
AU0  21 

The  Tippecanoe  Amateur  Radio  Associa- 
tion wtN  hoJd  Its  l2th  annual  hamfest  on 
Sunday,  August  21,  1983.  toeglnnlnQ  al  7:00 
am.  at  the  Tippecanoe  County  Fairgrounds, 
Teal  Road  and  16th  Street.  Lafayette  IN. 
Tickets  are  $3.00  Features  wiU  include  a 
large  flea  market,  deafets,  and  refrosli- 
ments.  TaJk-*n  o*i  .l3f.73of  ,52.  Fbradvance 
tickets  and  addetfonat  information,  write 
Lafayette  Hamfest,  Route  1,  Box  &3,  West 
Point  IK  47992, 

RIVER  GROVE  li 

AUG  21 

The  Chfcago  Anea  Computer  Hotibytst 
Exctiange  and  the  Chicago  Amaieiir 
Radio  Citib  will  hold  a  loint  swap  feat  on 
August  21,  T983,  ^rom  10:00  am  to  4:00  pm. 
at  Trlion  College,  Fifth  Ayenue(jual  north 
ot  lyorth  Avenue),  River  Grove  It  (afiOOW 
and  2000N)  For  more  intormation.  call 
CARC  at  (3I2^545'3622 

ST.  CHAf^LES  It 
AUG  21 

The  Fox  River  Badio  League  will  hold  a 
hamfest  on  Sunday,  August  21,  1983.  at 
the  Kane  Courtly  Fairgrounds^  St,  Charles 
IL  Located  midway  between  Elgin  and 
Aurota  m  the  Fox  River  Valley,  tt»e  han> 
leal  can  oe  reached  from  eittver  the  r>orttv 
west  or  east -we  St  to  1 1  ways  via  the  state 
ra ute  31  exits.  Advance  tickets  are  $2.00; 
a1  the  gala^  $3.00,  Overnight  camper  and 
motor-home  parKinglavallabte  by  prior  ar- 
rangement) is  13.00.  All  commercial  exhib- 
its, conlests.  arid  demonstrattorts  wilt  be 
Indoors.  There  will  be  indoor  and  outdoor 
flea  markets.  Talk-in  an  146,94  aimplex  or 
1 47.21 /-61  (AuroraK  For  camping,  commer- 
elal  exhibits,  and  tfea-market  reserva- 
tions, contact  George  R.  Is-eiy  WD9G16, 
736  Fellows  Street  St.  CharJes  IL  60174, 
For  Ifckets.  send  a  check  and  a  business- 
size  SASE  to  Gerald  Frieders  W9ZGP, 
1501  Molttof  Rosj*  Aurora  tL  60505. 

WILMIHGTON  DE 
AUG  31 

The  eighth  annual  New  Delmarva  Ham- 
fesl  will  be  held  on  Sunday,  August  21, 
1963,  at  Glory  land  Park,  5  miiea  south  of 
Wilmington  OE.  Admission  is  $2.25  in  at*- 
vance.  S2.75  at  the  gate  Tailgaiirhg  is 
S3, 50:  briin^  your  own  table.  There  will  be 
limited  space  under  the  pavilion  ort  a  first- 
come,  first  served  basis.  Food  and  drinks 
will  be  avaLiabie.  Talk-in  on  ,52  and  .1 3^.73, 
For  more  iniormation  and  a  map>  send  an 
SASE  to  Stephen  J,  Momot  KSHSP.  14 
Balsam  Road,  Wilmington  OE  19604.  For 
advance  tickets,  make  checks  payable  to 
Delmarva  Hamfest  Inc. 

TRUMANSBURG  NV 
AUG  27 

The  annuat  Finger  Lakes  Hamfest  wiil 


rMULTI-BAND  SLOPERS' 

I60i  80,  and  40  meters 

OuLstanding  OX  performance  of  slopers  is  well  known  Now  you  can  en 
-Joy  2or  3  band  BIG-SIGNAL  reports!    Automatic  taanOswitchmfl  ■  Very 
low  SWn  'Coai:  feed  -  2kw  power  >  Compsci  *  Ground  or  lower  leed 
■Hang  from  any  sii^iport    25  It  high  or  higher  .  Easy  to  install  -  Very 
low  protile  -  Complete  instructions  -  Immediaie  shipment- Check  ok 

3  BAND  SLOPEft:  160    80    &  40  Meters    60  n  long         S  43  fig  frl  ppQ 

S  30t9  fftppd 


?BAND  SLOPER    BO  &  40  Meters      41  (I.  fong 


3-BftNDNO  TRAP  OtPOLE.  160  80. ft 40W' 113 ft.  fontt       S  66  *^^  in  ppd 


2-BANDNQTRAP  DiPOLE,  aO,&40M  >  84tt.  long        S  49  Qo  frtppd 


FORADDN  L  INFO  on  these  and  other  unique  antennas     

W9INN  ANTENNAS 
BOX  393-S  MT  PROSPECT,  IL  60056 


send   SASE 


be  held  on  Augus|^7.  19&3.  from  S:00  am 
10  5:00  pm.  at  the  Trumansburg  Fair- 
grounds, Rl  96,  12  miles  NW  of  hhaca  NY. 
Admission  is  S2.00  at  the  gate.  There  wfM 
tie  a  ftea  market,  commercial  exhibitors, 
a  boat  anchor  auction,  refreshments,  and 
a  craft  show  for  the  ladies  Talk- in  on 
37/,97  and  S2,  For  lunher  details,  write 
Dave  W2CFP.  aSfi  Ridge  Road,  Lansing 
NY  14882. 

PORTLANO  on 

AUG  27-2fi 

The  Hoodview  Amateur  Radio  Club  will 
hold  its  first  hamfest  on  August  27-28» 
1083,  at  Mount  Hood  Community  CoUege. 
GrestramOR  Hours  will  06  9:00  am  to  6:00 
pm  on  Saturday  and  9:00  am  to  3:00  pm  on 
Sunday.  Admission  fs  S2.00  and  children 
under  12  will  be  admitted  free.  Swap 
tables  wil I  be  $2.50  &nti  S5.00.  Food  will  be 
avaJlable  and  chitdren's  activities  win  be 
provided.  Talk-in  on  147,6a/.2fl  repeater 
and  14S,52  simplex.  For  more  information, 
please  sernf  an  SASE  to  Hamla^r  83.  PO 
Bmt  20^B4.  Portland  OB  97220 

MONTGOMERY AL 
AUG  27-28 

The  Central  Alabama  Amateur  Radio 
Associaiion  will  hold  its  6th  annual 
namfesi  on  Saturday  and  Sunday.  August 
27-28.  1983,  at  the  Huntington  College 
Oelchamps  Student  Center,  Momgomery 
AL.  The  hours  will  be  from  OfiOO  to  1700 on 
Saturday  and  to  1500  on  Sunday:  seiupa 
will  be  at  0600  on  Saturday.  Admission 
and  parking  are  free.  Features  wiiJ  include 
a  flea  market  a  OX  forum,  a  RTTY  demon- 
stration, and  on  Saturday  night,  a  dutch- 
treat  Duftet  with  Peter  WeatheraH  G3MLO 
of  Canterbury,  England,  as  guest  of 
honor.  Taik-in  on  T4e04/.64,  146.31/91. 
147.78/.T8.  or  146  2&ra5.  For  further 
Information  or  market  reservations,  write 
Hamleai  Committee.  2141  Edinburgh 
Drive.  Montgomery  AL  36116.  or  phone 
Phil    at   i205V272-7980   after   1700  COST 

(2200  Lire  J 

SEWELL  NJ 
AUG  28 

The  Gloucester  County  ARC  will  sponsor 
jne  fihh  annual  GCARC  Ham^Comp  Pest 
Electronics  Shuw  and  Flea  Market  on  Sun- 
day, August  28,  1963,  Irom  8:00  am  to  a^» 
pm.  at  (be  Otouoester  County  College.  Tan- 
yard  Road.  Seweti  NJ  Tickeis  are  S^dO  in 
ad^iance  and  S2-50  at  the  door  Parking 
spaces  for  tallgaters  and  [dealers  are  $3.00 
each.  Doors  will  open  for  setups  at  7:0D  am 
and  indoor  and  outdoor  spaces  will  be 
available  (t1  the  weather  is  bad.  tne  nam- 
fest  will  be  field  entirely  mdoor^ )  Features 
will  iiK^ude  speakers,  seminars,  c<»ntests. 
and  FCC  exams.  Talk-in  on  146.52.  147.71^ 
,18,  arul  223-96/224,36.  For  more  infofma- 


lion,  contact  OCARC  Hamfe^  Committ^, 
PO  Box  370,  PTtman  NJ  08071,  or  pfione 
|)609H&6-0500  or  (609^:^8^841  days.  Of 
(609J-629^2064  evenings. 

HERSMEY  PA 
AUG  28 

tl»  Central  Pennsylvania  Repealer  As- 
sociation, inc..  will  r»id  its  lOth  annual 
HamfesuComputerfesi  on  August  28. 1963, 
adiacent  *o  Hersheypark,  Hershey  PA.  Reg- 
istration IS  $3,00  and  wives  and  children  will 
be  ad  milted  hee.  There  will  be  a  special  re- 
duced admission  to  Hersheypark  tor  tami^ 
ttes  of  registrants.  At  the  -idoor  dealer  and 
flea^arket  areai,  lO^tooi  spaces  are  $3.00 
each.  8  tool  tables  are  14.00  each,  and  sin- 
gle electric  sockets  are  It -DO  cacti  An  out- 
door tatigate  area  and  food  and  refresh^ 
ments  also  will  be  available.  Talk-In  on 
145.47,  146.76,  and  146.52  MH^,  For  further 
In  formal  ion  or  advance  registration,  write 
Timoihy  W  Fanus  WB3DNA,  Hamiest  reser- 
v^lofis.  6140  Chambers  Hill  Boad^  Harrts- 
burg  PA  1 71 11.  or  phone  t7l7)-564-0e97  be- 
tw^sn  iZiXJ  r\oon  and  8lO0  pm. 

WENTZVILLEMO 
AUG  2Q 

Ttie  St.  Charles  Amateur  Radio  Club,  Inc., 
will  bold  HsSth  annual  hamfesl  Ofi  August  2S. 
1963.  at  theWent^^lle  MO  Community  Club. 
Tickets  are  $1 .00  eacb  or  4  for  S3. DO  m  ad- 
vance and  $1 .50  each  or  4  for  $5.00  at  ihe 
door.  Adrnssbn  per  car  Is  $1 .00.  Features  will 
Incluciea  large  open  air  flea  market,  dealers, 
distributors,  con  tea  Is,  and  food.  For  tickets, 
motel  or  camping  Information,  or  dealer  res- 
ervations, VifTrte  SGARC  Hamfest  '83,  PO  Box 
1429,  Si.  CharJes  MO  63301. 

OALTON  WA 
AUG  28 

The  Northern  Berkshire  Amateur  Radio 
Club  will  hold  a  tlea  market  on  August  28, 
1963,  ai  Ihe  Velerans  of  Foreign  Wars, 
West  Hoysatonic  Street,  Daft  on  MA.  Ad- 
mission IS  $TOD  arkd  XYLs  and  children 
will  be  admitted  free.  Tailgaiing  is  tree 
and  tables  are  free  on  a  firsi-come  tsasis. 
Refreshments  wlif  be  sold  by  the  Dailon 
VFW, 

ARGOS  IN 
AUG  26 

The  Marshall  County  ARC  witf  hotd  their 
atb  annual  handiest  on  August  28,  I9e3| 
from  8:00  am  to  2:00  pm.  at  the  Marsnalf 
County  4-H  Fairgrounds,  State  Road  10* 
Argos  t  N .  T  Icka  t  s  are  $2.00  i  n  ad  van  ce  an  d 
$3.00  at  the  door.  There  wi  II  be  more  space 
this  year  and  computers,  as  well  as  ham 
gear,  will  be  on  display.  Table  rental  is 
S4.0Q  and  dealers  may  set  ub  4t  6:00  arru 
Food,  hot  and  cotd  drinks,  ami  activities 
for  me  ladies  (including  arts  and  crafts) 


BUY  FACTORY  DIRICT  &  SAVE!!!  DEALERS  &  DISTRIBUTORS 


THE  ONE   STOP    SOURCE 
FOB: 

•COAXJAL  CABLE— RGS/U, 
213,  214  ETC. 

*MULTI    COMDUCTOR   CA- 
BLE—SHIELDED   &    UH 
SHrELDED 

•ROTOR  CABLE-4,  S  &  S 
CONDUCTOR  ETC. 


1^12 


(914)947-1554-1555 


•CONNECTORS--TYPE   N, 
UHF,  BNC,  ADAPTERS  ETC. 


WRITE  FOR  COMPLETE 
CATALOG  OB  CALL  COL 
LECT  FOR  THE  MOST  COM- 
PETITJVE  PRICES. 


P.O.  Ben  9SS5  Railroad  Ave. 
GaifierYilk  New  Yorii  10923 


'5a«  Ust  ot  Atfverf/ser*  on  pag^  f  14 


73  Magazine  *  August,  1983     97 


virtM  b«  avakiadfe.  For  more  in  formal  tc>n. 
wrltm  Marshall  County  ARC,  Box  151.  Ply- 
mouth IN  4S563,  or  call  Sob  N^llans 
KB9DE  at  (219)-S92  5224. 

LEBANON  TN 
AUG  26 

The  Short  Mountain  Repeater  Ciub  will 
hold  the  Lebanon  Ham  feat  on  Synday. 
Aug  u  51  28,  1983,  dt  Cedars  of  Lebanon 
Siaie  Par^.  US  Hi{}f)w^y  ^3),  Lebafi<>n  IN 
Thete  will  be  outdoor  racMilies  only  and 
eachibJtors  must  bring  th«lr  own  labl&s. 
Food  and  drink  wMi  be  available.  Talk-in 
on  14*, 31 /1 46,91.  For  further  information, 
con  I  act  Morris  Duke  W4WXQ.  210  Dr&s^ 
payr>e  Drive,  Donelson  TN  37214, 

FLtNT  Ml 
AUG  28 

The  Genesee  County  Radio  Club,  the 
Bay  Area  Arr^teiir  Radio  Club,  the  Lapeer 
Courity  Amateur  Ra<}lo  arvd  Repeater 
Club,  Ihe  Saginaw  Valley  Amateur  Radio 
Association,  and  the  Shiawassee  Anrta 
teur  Radio  Association  will  ttold  the 
seventh  ar>r%ual  Five  County  Swap-n-Shop 
on  Sunday.  August  28, 1963.  Irom  8:00  am 
to  3:00  pm,  at  Bentley  High  School,  1150 
B©!s«.y  Road^  Fllni  ML  TlcKels  are  $2.00 
per  person  In  advance  and  S3.00  at  the 
doo#.  Children  under  12  will  be  admitted 
free,  Feaiures  wil^  include  a  compuier 
forum,  trunk  sales,  free  parking,  and  a 
food  concession.  Dealers  may  set  up 
beginning  at  5:00  am,  Ta^h4n  on  146,52 
and  147,Bn.2?.  For  table  reservations. 
contact  Bill  Cromwell  KU6H.  1204 
Overland  Drive.  Lennon  Ml  49449,  or 
phone  {517)268-5046 

LARAMIE  WY 
SEP  9-10 

The  fourth  annual  High  Plains  Ham 
Roundup  will  be  hefd  on  September  9-10. 
1983,  at  Yellow  FJne  and  Pole  Creek 
Campgrounds,  Medicine  Bow  National 
Forest.  10  miles  east  of  Laramie.  Inter- 
state Highway  80.  Lincoln  Monument 
turnoff.  ThiQ  campgrounds  have  t>een  re- 
served tor  hams  and  tbeir  tamities^.  Bring 
your  Own  food  and  drink  and  stay  as  long 
as  ycu  wish.  Roast  beet  will  be  furnished 
For  the  poiluck  supper  on  Saturday  eve^ 
ning  There  will  be  a  bluegrass  band,  a 
bartiershop  quartet,  and  a  sin^-alortg. 
Talk-in  on  146.25^.85.  14B.22r.B2.  or  146^2 


simplex.  For  further  tnformation.  contact 
Mick  Marchiteiri,  PC  Box  731.  LaramieWY 
92070. 

HAMBURG  m 

SEP  i-iO 

Mam  O  Rama  63  will  be  held  on  Friday 
and  Saturday.  September  9-10,  1983,  at 
Ihe  Erie  County  Fairgrounds  (Buffalo 
Racewavj.  HamtHjrg  NY,  just  sooth  of  Buf- 
falo NY  The  hours  on  Fnday  are  6:00  pm 
to  9:00  pm  and  on  Saturday,  7:00  am  to 
5:00  pm,  General  admission  Is  S3.50  in  ad- 
vance and  $4.00  at  the  gale  The  inside 
fJea  marksi  is  SI 0.00  and  the  outstde  flea 
market  is  S3.00  Featufes  will  include  new 
equipment,  video,  and  computer  displays, 
technical  and  norv technical  programs,  an 
auction,  and  e  radio  test  bench,  Talk*in  on 
.3i;.9l  (W2EUP).  For  more  information, 
contact  N.  Oldtield  WA2ZSJ,  1^  Greerv- 
way  Boulevard ,  Cheektaw*gt  NY  14225^ 

JOHNSON  CiTY  TN 
SEP  10 

Th#  Brfstol,  Kfngspoft,  and  Johneon 
City  Amateur  Radio  Clubs  will  hoid  the  3rd 
annual  TriCltios  Hamfest  on  Saturday, 
September  TO,  1983.  at  the  Gray  Fair- 
grounds, Gray  TN,  midway  hetween  the 
three  cities  and  |usi  off  l^t,  General  ad- 
mi^  ion  ^a  $2.00  in  advarhce  and  $300  at 
the  gate:  flea  market,  $&-00  EvBryihing 
will  t>e  indoors  and  computer  enthusiasts 
are  welcome.  For  tickets  or  more  Infor- 
mation, write  TrK^ities  Hamfest,  PO  Box 
3682  CRS.  Johnson  City  TN  37801. 

MOBflE  AL 
SEP  10-11 

The  Mobile  Amateur  Radio  Club  will 
sponsor  the  Hospitality  Hamfe&t  an  Sep- 
tember 10-1 1^  1963,  b«g^nning  at  9:00  am. 
at  Ala  Party  Palace,  2S7i  Dayphin  tsiand 
Parkway  (1  mPe  oft  I-IOJ.  Admisston  Is 
free.  There  will  be  XYL  and  YL  ectlvitiaa, 
swap  tables,  adequate  parking,  reason- 
able overnight  rates,  and  good  food.  Talk 
In  on  t46J!2,i;B2-  For  more  information, 
write  Jim  Wilder  N4GUC,  (205]-343-73e6, 

WINDSOR  ME 
SEP  10-11 

Th«  Augusta  Emergency  Amateur  Ra- 
dio  Ur^H  will  hold  the  1363  ARRL-sanc- 
tioned  State  of  Maine  Hamtest  on  Sep- 


tember lO-t1,  T9S3,  at  the  Windsor  Fair- 
grounds. The  gale  donation  is  stlM  SI, 00 
ar^d  camping  is  S2,50  per  nighL  Features 
will  Include  a  Ilea  markets  programjt  for 
att»  speakers,  commercial  distribijtorftt 
light  meals,  and  the  traditionai  Saturday 
ttean  and  cassefole  supper.  Talk-in  on  the 
1 48.22/. B2  repealer  or  Ofi  148.52.  For  fur- 
ther information,  contact  N1AZH.  RFD 
IZ  Box  3678.  Greene  ME  04238,  or  phone 
(207V946.7S57. 

MONETT  MO 

SEP  11 

Ttie  Ozarks  Amateur  Radio  Society  wilt 
tiokj  ttte  2nd  annual  Ozaiks  Amateur  R8dk> 
Club  Congress  &  Swapfest  on  Sunday, 
September  11,  t9S3,  beginmngat  11:00  am, 
al  the  Monelt  City  Park,  Jiinction  of 
highways  US  80  and  MO  37.  Monett  MQ 
(about  40  mile4  southwest  of  Sprirvgfield 
IAQ]k  There  is  rn)  mlmission  charge  and  no 
(^lergKr  for  swappers  and  taiiigete  traders 
(ell  Space  available  on  a  first  come,  fi rat- 


served  basis).  The  picnic  and  social  hou 
begin  at  1:00  pm.  Bring  a  single  coverec 
dish  to  the  country  styJe  picnic  and  share  tr 
the  buffet  Clubs  are  urgod  to  attend  as  c 
group  with  an  intent  lo  form  an  alitance  tc 
expand  the  event  in  future  years.  Talk-In  or 
146.37/-97. 146  62,  and  7.250,  For  more  Infor 
mation,  contact  OARS,  Box  327.  Aurora  MC 
66605. 

BOULOER  CO 
SEP  2S 

The  Boulder  Amateur  Radio  Ciub  wll 
hotd  its  fall  swapfest.  Barcfest,  on  Sep 
tember  2i,  1963.  from  9:00  am  to  3:00  pm 
at  the  National  Guard  Armory,  4750  N 
Broadway,  Boulder  CO.  Admission  i^ 
S3. 00  per  individual  or  per  family.  There 
will  be  an  Indoor  and  outdoor  flea  market 
a  snack  bar,  and  free  parking.  Talk- in  or 
1 46- 1 0/70  and  146-52  s implex.  Fof  mot€ 
informatfon.  phone  Ttm  Groat  KRfU  at 
[303J-466-3733,  OF  Write  1OO0  East  101^ 
Avenue,  Broomtfeld  CO  80020. 


MM  HELP 


I  need  service  manuals  for  the  HQ-129X 
an^  Lavoie  LA -261  oscilloscopes,  I  will 
pay  lor  copies. 

Jbhn  Peptowskf  WB20rR 

9  E.  15th  St. 

Bayofme  N J  07002 

Wanted:  tuning  slug  Or  LIOScoll  assem- 
bly for  a  Collins  R38fi  I  am  atso  looking  for 
coiLwindifirg  information  for  the  20-  and 
40-meter  plug  in  coits  on  a  pre-WWII  MeiS- 
snei  signal  shifter. 

Walt  Hill  NM6L 

m.  2,  aoK  323  AHso  Circle 

Bishop  CA  93514 

I  am  iooking  for  the  schematic  andman- 
Liai  lor  the  Collins  75-A3  receiver.  1  will  pay 
a  reasonable  price  for  the  original  or  cop- 
ies, plus  all  postage  costs. 

C»onald  0.  Kuprerschmldl  WB9YYA 

3004  N.  70th  St. 
Mffwaukee  Wl  S3210 


PRESERVE 


7S 


WITH 


BINDERS  &  FILE  CASES. 

Keep  idur  l*9.u^oi71  Ma^&xiaehmMidy  and  pmlect- 
nl  in  hanrijMme  and  durable  tibrary  file  boxes  or 
binders.  Bolb  slyl«  Am  bound  in  red  lealhcrelle 
Willi  the  majtazlnit  Ipftfl  slumped  in  jijt>ld« 

Fik  boK^:  unth  file  bux  bold^  1 Z  iimumi,  w^th  ipineii 
visible  for  «a«y  ref rt^nte. 

S5.9S  each.  3  for  Si 7. Of).  S  fur  $30,00 
Binders:  each  binder  bolds  12  i^;ues  and  open»  Eld  I 
ler  easy  rvidfng. 

$7.50  each.  »  far  $21.75,  6  fur  $43,atl 
|USA  pDstjfl^e  paid»  Foreign  orderH  mu$t  lncEud« 
$2. SO  per  itein,) 

PieNM!  ^Idtc  yemn  desired  (1977  la  I9ia4). 
Send  cihcttk  tir  amncy  order  |q- 
JEsfH!  Innes  Jinx  Corp,,  F.O,  Box  5120.  Fhiludi!l(ihia. 
PA  1fll4lt  (jlease  itllow  0  lu  6  wRokH  for  ddiviiry, 
Sarry,  ao  CO.D.  or  pbone  tirders. 


this  publication 
is  Qvoiioble  in 
microfoffn 


■iti    iv^inoi* 


I 


University  Microfilms  Intefnaiional 


300  Nortri  Zeeb  Road 

Depl.  PR 

Ann  Arbor  Ml  48106 

U.S.A. 


18  Bedford  Row 
Depi  PR 

London,  WC1R4EJ 
England 


Does  Anyone  Nave  the  manual^s  oi 
schematics  for  a  Gonsat  G-7e  e-BO-metBt 
iransceiver  Bnti  a  Srgnal  Corps  aC-65g-. 
transceiver?  I  will  pay  a  reasonable  prM^c 
for  coptaa. 

Gana  Smith  KA6ZAh 

PO  BoK  240^ 

Dro¥ille  CA  9596^ 

I  need  ihe  ad<Jr esses  for  Jeroid  Antennf 
Corp,,  Galvin  Antenna  Corp..  and  GrundiQ 
Radio  Corp.  I  also  need  manuals  for  th« 
Eico  944,  the  EIco  625,  the  Jerold  704B  TV 
SWR  meter,  the  US  army  ME6  muEttmeter 
the  US  army  TS-I^EAJP.  the  B  &  K  T\ 
anaty&t  1076.  er^  the  Grund^g  3165U  1 
have  an  Eico  950B  manual  if  anyorr€ 
needs  it. 

Kevin  Nea 

Rt  A  Boir22l# 

FlippLn  Afl  7263' 

I  am  looking  tof  modlflcetions  for  the 
Davco  OR '30  receiver.  I  would  also  tike  I c 
purchase  any  Davco  receivers,  speakers 
or  povrcf  supplies  m  any  condUion 

Michael  Creslohl  VE2F^ 

PO  Box  64£ 

Victoria  Statlor. 

fMontreal,  Quebec 

Canada  HaZ2VT 

I  need  scheme  tics  for  the  follow  in  q; 
KIN  TEL  model  301  voltage  standard;  RT« 
fiS  Iransceiven  BC-9e3  A  VHF/UHF  radio 
modulator.  BC-G^BA  frequency  mete< 
writh  type  5004  monitor  crystal:  Noma 
Clarke  noise-factor  measurement  untl, 
type  f^TS'200;  and  HicKok  VTVM,  Navy 
I^OdGlOeQ-1. 

John  C.  White  WB6SLV 

540  North  Indlani 

Ponenrille  CA  332S7 

I  am  trying  to  find  any  kind  of  intorma 
tlon.  Including  the  manual.  schemat>c.  o* 
even  old  ads^  for  the  Halhrrrattefs  FPM- 
200  transceiver  h  is  a  solid-state  r^g  madf 
around  l9Sg-60, 

Hana  Zimmaimami  HB9A0S 

PO  8ox  SC 
CH*3TiO  astaac 

SwrlzertanC 
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HAM  HELP 


Wg  are  happy  to  provide  Ham  Help  tht- 
tags  free,  on  a  sp^Ge-avanabte  basis  We 
are  not  happy  when  we  have  to  take  time 
from  other  duties  to  decipher  crypiic 
notes  scrawled  iitegibiy  on  dog-eared 
post  cards  and  odd-sized  scraps  of  paper, 
Pieas&  type  or  print  your  request  {freatlyl}, 
double  spaced,  on  an  B'A"x  11"  sheet  of 
paper  and  use  upper-  and  iowercase  tet- 
ters where  appropriate.  Afso,  piease  make 
a  "V  iook  iike  a  "t/'  not  an  %"  which 
could  be  an  "e/"  or  an  "eye.  '*  end  so  on. 
Hard  as  ft  may  be  to  beiteve.  we  are  not  fa- 
miliar  with  every  piece  of  equipment  man- 
ufactured on  Earth  tor  the  fast  50  years i 
Tharjks  for  your  cooperation. 

A  small  group  of  Limassol  amateurs  is 
trying  to  organize  a  club  station  and  at- 
tract young  people  to  the  hobby,  but  our 
own  means  are  not  suff icieni  to  do  so.  We 

are  makfng  an  appeal  to  amateurs  worid- 
wide  for  help,  either  <n  equipment  or  funds. 

Aris  Kaponfdes  5B4JE 
Secretary,  Li  mas  so  I  CARS  Group 

POBo^1723 

Limassol 

Cyprus 

I  have  an  Osborne  1  computer  and  J 
would  like  to  get  on  RTTY.  Could  anyone 
help  me  find  software  for  it? 

Ortara  W,  Bliss  W9GEK/HC1BW 

Sox  3000 
Opalacka  FL  33-05& 


I  have  an  Eico  modei  324  rf  signal 
generator  kit.  I  would  be  very  grateful  it 
someone  sent  me  the  assembly  manual^ 
schematlodlagram,  pads  list  or  any  other 
Information  about  It. 

Darshan  V.  Bhatja 

&3-34S/3,  Rd.  No.  1 

Banjara  HIHa 

Hydefabad'^0034 

India 

Tefephone  buffs:  Could  yoii  assist  me 
with  schematics  and  data  for  <5TE's 
lelephone  Intercom,  which  uses  an  Orbit 
Industries  PC  board?  The  board  is  a  DA-2. 
f  am  repairing  the  unit  for  a  needy  elderly 
couple. 

J.  F.  Johnslon  W6ESK 

14210  Douglas  Lane 

Saraloga  CA  95070 

I  am  writing  this  as  a  reply  to  the  many 

hams  who  answered  my  ham  help  letter 
requesting  diode  ratings.  I  was  very 
pleasantly  surprised  at  the  amount  of 
replies  I  received-  Thanks,  feMows,  for  the 
wonderful  turnout  of  mail  and  phone 
calis, 

C.  Kitts  KA3IM0 

38  Queenlily  Road 

Lavittown  PA  19QS7 

I  ha^e  a  Sears  model  412  3880  0700 
(which  was  made  by  Yaesu  a  few  years 
ago).  I  would  like  any  modification  infor- 


mation to  pul  it  on  145-148  MHz.  I  am  also 
looking  for  the  external  channel  s-elecior 
tor  itn  model  3881,  And  if  anyone  can  tell 
me  about  using  the  VIC-20  on  SSTV,  or 
video  reception  of  satellite  photos,  please 
get  m  touch. 

Ken  Walker  KA4WBR 

Route  3p  Box  97 

Rocky  Mourit  NC  27501 

I'm  looking  for  operation  and  mainte- 
nance manuals  for  the  following  military- 
surplus  signal  generators:  TS-4lS/UflM-49 
(400  MHz  to  1O0O  MH^)  and  TS^510A/USM- 

44A  (10  MHz  to  420  MHz}.  I  will  copy  and 
return  the  manuals  or  pay  a  reasonable 
amount  for  your  copying  expenses. 

Bruc«  A,  Rahn  WB9ANO 

410  Coronado  Trail 

Enon  OH  45323 

I  need  information  on  the  PLL  of  the 
loom  22.  My  unit  drifts  out  of  lock  and 
returns,  apparently  from  a  thermal  inter- 
mittent. I  am  also  seeking  any  information 


on  redesigning  the  22  for  band  expan- 
sions. Finally,  does  anyone  have  an 
EPROM  substitute  for  the  diode  board? 

1  will  gladly  pay  for  copymg  or  mailing 
costs. 

Roberl  Palmer 

Unit  705So 

520  Palm  Springs  Blvd. 

Indian  Harbour  Beach  FL  32937 

(  have  a  Pickering  Radio  Company  mod- 
el KB't  CW  keyboard,  serial  number  162.  It 
works  well  except  it  makes  a  J  when  I 
press  the  ©  key.  I  do  not  have  a  schematic 
of  the  unit.  Can  someone  help  me? 

John  A.  Barolet  KJ3E 

103  Elliott  Court 

California  MD206t@ 

1  need  A  schematic,  power  pi  ug,  and  any 
information  on  a  KLI^  10-lGOBL  2-meier 
ampHfier. 

Tom  N  orris  KA4RKT 

Rt.  fll  Box  412 

Auburn  KV  42206 


CORRECTIONS 


"Unleash  theTS-900,'  which  appeared 
on  page  TO  of  Ihe  February,  1983  issue, 
should  have  been  titled  "Unleash  the 
T&-9000";  In  addition,  Q8  in  Fig.  4  was 
drawn  with  the  collector  and  emitter  leads 
reversed. 

Aver/  L.  Jenkins  WB8JLG 

73  Staff 


On  page  87  of  the  July  Issue,  in  "Down- 
Under  Depth  Sounder,"  the  construction 
notes  said  that  pins  3  and  16  of  IC4  and 

IC5  should  be  soldered  to  the  board  last. 
Actually,  these  supply  pms  should  be 
soldered  first. 

Avery  L.  Jenkins  WBSJLG 

73  Staff 


ANTENNA 
SYSTEMS 


SUPER  HB9CV  BEAMS 
THE  BEST! 

Only  TET  Gives  You  VSWR  0H.S:1  Or  Less  Over 
The  Entire  Band,  Phone  or  CW  -  The  TET  Covers  It 
An  Without  A  "Tuner".  Rugged  Construction  -  No 
Nonsense  No  "Hose  Clamps"  -  Yel  Lightweight 
And  Low  Windload.  TET's  Dual-Drive  Phasing 
System  Offers  More  Gam...  It'sLike  Adding  An  Extra 
Element"  On  The  A<r  Performance'^'  Ask  a  TET 
Owner  They  Are  Our  BEST  Saiesmenf 


NEW!  40  METER  MOMOBAND 


HB40NL2 

2EL  -    TRAPLESS" 
tee    BOOM    52  LB 

44^  EL.  ■  6.5  dB  GAIN 
S254,95 


HB40NL3 

3EL  •  TRAPLESS" 
33'  BOOM  -SI  LS. 

44' EL.-  a  dBGAIN 
$379  95 


NB9CV  SUPER  TRIBAND 


HB33SP 

3EL'2T'LB 

V3"?"  BOOM 

Sia9.95 


HB43SP 
4EL. '38  LB 

T9^8"  BOOM 
$249.95 


HB35T 
5EL.  ■  50  LB 

247"  BOOM 
£349.95 


Rotors  -  Trirusl  Bf^Artngs  -  Swiss  Quads  VHf  SJHf 
0/^c^3ne$  -  Hf-  Vert  tea  fs  -  Etc! 


CASH  -  CHECK-  M.O.  ■  VfSA  -  MASTERCARD 

PLEASE  ff\fCiUOE  UPS  SHiPPit<JG 

TOORDEFI..OR  FOfi  COR^PLETE  CATALOG 

CALL  OP  WRiTf 


i& 


(513)376-2700 


SULIRONICS 


^^245 


15  Sexton  Dr., 


Xenia,  Ohio  45385 


The  modern  multi-band  mobile  antenna 
—switch  to  10,  15,  20  or  4G  meters 
without  stopping  to  change  resonators. 
Features  of  the  Spider''^  Antenna 

•  The  Spider Ti^t  Antenna  is  less  than  &ix  feet  high 
and  the  longest  resonator  project 5  out  from  the 
mast  24  inches.  This  gives  a  slim  pro- 
filej  low  height  and  light  weight,  offer 
ing  little  wind  resistance  and  v 
eliminating  the  need  for  a  \^ 
spring  mount*  ^  \ 

•  £ach  resonator  is  tuned  to 
the  desired  portion  of  the  band  by 
a  tuning  sleeve  which  slides  over  the 
outside  of  the  resonator* 

•  SWR  is  approximaterly  1:1  at  the 
selected  resonant  frequency. 

•  Base  impedance  approximately  SO 
ohms,  requiring  no  matching  nttwork, 

•  Ideal   for   use   on  vans,  cam  per  St 
motor  homes,  travel  trailers;   also 
in  mobile  home    parks,   apart- 
ment houses  and  eondoriUtiiums* 

The  Spider'^'  Adapter  converts 

any  mo  no -band  antenna  with  a  half- 

inch  mast  into  a  modern  four -band  antenna. 

The  Spider^  *^  Marttimer^'^  is  the  ultimate  for 

marine  use.  Made  of  non-magnetic  stainless  steel 
and  nickel -chrome  plated  broti2re,  using  regular 
Spider^"  resonators  and  tuning  Fsleeves. 

Accessories  —  Bumper,  ball,  angle  end  stud 
mounts*  Quick  disconnects,  HG-58A/U  coaxial 
cable  and  connectors.  Ground  radial  systems. 
Copper  foil  and  copper  braid  ground  straps. 

For  further  information^  prices  write  or  call 


MULTI-BAND   ANTENNAS 

7131    OWENSr^OUTH   AVENUE,  SUITE   4£3C 
CANDGA  PARK.  CALIF*  91303 

TELEPHONE:  1213)   34I-5460        »^173 


HOT 
ANTENNA 


Achieve  1  or  2  db  ga^n  over  ANY  M  wave 
two  meter  telescopic  antenna.  The  AEA 
imodeJ  HR-1  Hot  Rod^  antenna  wsis 
designed  by  Dr.  DK.  Reynolds  (designer  of 
;the  IsoPoJe)  to  deliver  maximum 
performance  for  any  hand-held  trans  go  fver 
with  a  BNC  fitting. 

The  factory-tuned  HR-1  is  20%  sfiorier; 
lighter  and  places  far  less  stress  on  your 
hand-held  connector  and  case  ft  will  easily 
handle  over  25  waits  of  power,  making  It  an 
'excenent  emergency  base  or  mobile 
an  ten  ria.  in  the  collapsed  position,  the  Hot 
Rod  antenna  will  perform  Itke  a  heliGS] 
quarter  wave. 

The  Hot  Bod  antennas  oan  be  expected  to 
make  the  same  improvement  to  hand-held 
communications  that  the  IsoPole  brand. 
antennas  have  made  td  base  station 
operations.  Why  pay  more  when  the  best 
costs  less? 

Prices  arid  Specifications  subject  to 
change  without  notice  or  obligation. 


ADVANCED  ELECT 
APPLICATIONS,  INC. 

P,0.  Box  C-2160,  " 

Lynn  wood,  WA  98036 
(206)  775^7373 
Telex:  152571  AEA  INTU 


NIC 


^2 


'"'^m^^-^m  Brings  you  the 


Breakthrough! 


See  List  of  Advertisers  on  page  1 14 
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CIRCUITS 


Do  you  have  a  technique,  modificatton,  or  easy-to-dupflcate  cir- 
cuit that  your  fellow  readers  might  be  mterested  in?  If  so,  send  us  a 
concise  description  of  it  (under  two  pages,  doubfe^spaced)  and  in- 
clude a  clear  diagram  or  schematic  if  needed. 

In  exchange  for  these  technical  gems,  73  offers  you  the  choice  of 
a  book  from  the  Radio  Bookshop,  to  be  sent  upon  publication.  Sub- 
mit your  idea  (and  book  choice)  to:  Circuits,  Editorial  Ofiices,  73 
Magazine,  Peterborough  NH  03458.  Submissions  not  selected  for 
publication  will  be  returned  if  an  SASE  /s  enclosed. 


WAHPINQ  ZENER  VOLTAGES  TO  AN  EXACT  VALUE:  Mosf  people 
think  of  a  zener  diode  as  being  a  fixed  reference  voltage,  perhaps 
containing  some  tolerance  around  the  nominal  voltage,  but  fixed 
nonetheless.  In  fact,  a  zener's  voltage  ts  rather  dependent  upon  the 
current  ffomng  through  it.  By  varying  the  zener  current,  the  refer- 
ence voltage  can  usuaffy  be  varied  by  about  TO  percent.  For  exam- 
ple, a  nominal  12'V,  PW zener  diode  (1 N4742}  can  be  set  to  any  volt- 
age  between  about  1t5  and  12.5  V.  Thus,  by  using  a  combination  of 
zener  and  potentiometer,  a  very  precise  reference  voltage  can  be  ob- 
tained. However,  this  is  a  relatively  high  Impedance  source  and  load- 
ing will  change  the  zener  voltage.— Craig  Crichton  K7UKW,  The 
Dalles  oa 


StfVfPLE  FM  TRANSh^lTTER:  This  transmitter  can  be  tuned  to  the  FM 
broadcast  band,  2  meters,  or  other  VHF  bands  by  changing  C5  and 
LI.  The  values  given  for  05  and  LI  will  place  the  frequency  some- 
where in  the  FM  broadcast  band.  LI  is  4  turns  of  1^20  enameled  wire 
airwound,  '/<  inch  in  diameter,  5mm  long,  and  center-tapped.  The 
microphone  ts  an  electret  type  and  the  antenna  is  18  mches  of  any 
type  of  wire.  Keep  ail  leads  as  short  as  possible  to  minimize  stray 
capacitance.  The  range  of  the  transmitter  is  several  hundred 
yards.— James  Krelzschmar  N4HCJ,  Huntsville  AL 


h/fEfVfOR  y  PO  WER  SUPPL  Y  FOR 
THE  ICOM  IC720A:  The  fC^720A 
memory  for  both  vfo's  can  be 
powered  by  the  Radio  Shack 


VARIABLE  SJDETONE  FOR  THE  HW-Wf:  This  circuit  adds  a  separate  volume  control  for  the  lOVs  CW 
stdefone.  Remove  C31t  and  use  the  mounting  holes  to  connect  the  additional  components  to  the  board^ 
The  value  of  the  capacitors  is  not  critical;  any  combination  between  .002  and  .005  uF  should  work. — Ver- 
non Henry,  Manchester  NH. 


9-V-dc  Battery  Eliminator  (cat. 
no.  270-1552).  To  interface  the 
supply  to  the  rig,  cut  off  the 
snap  connector  of  the  Battery 
Eliminator  and  replace  it  with  a 
phono  plug  with  the  positive 
lead  going  to  the  center  conduc^ 
tor  of  the  plug.— Charles  Hall 
N4ESJ.  Sterling  VA. 
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CENTRAL  NEW  YOflK'S  MOST  COMPLETE  HAM  DEALER 


I  COM  tC't:»|i 


_      ^^^^^^^^^^^^      KENWDODTSB3DS 
nOBQT  BOO  I^^^^^^^^^^K  ^^^—^ 

Foatunng  Kenwood,  Yaesu,  Icom,  Drake,  Ten- Tec,  Swan,  Dentron,  Afpha,  Robots 
MFJ,  Tempo,  Astron,  KLM,  Hy  Grain,  Mosley,  Larsen,  Cushcraft,  Hustler,  Minr 
Products,  Bird,  Mirage,  Vibroplex,  Bencher,  Info-Tech,  Universai  Towers^ 
Cailbook,  AflRL,  Astatic.  Shure,  Collins,  AEA.  We  service  everything  weseit^ 

^,;^^  Wrtte  Of  cali  for  quote.  You  Won  i  Be  Oisappomted. 

^     "  We  are  iust  a  few  minutes  off  the  NVS  Thfuway  (1-90)  Exit  32 


OUT  OFSfAIE 
OfiDERTOLt  fWtE 

800-44fl-9338 


ONEIDA  COUNTY  AIPORT  TERMINAL  BUILDING 
^lay  ORISKANY    NEW  YORK  13424 


*.^307 


N  Y    Aes    C«lt  131^1  r36-0lS4 


W>ff»n-KaiXN 

Sob-WA2MSH 

Al  -  WA2MSI 


#    • 


. .  .at  last . 
l^ur  shack  organized! 

A  beautiful  piece  of  furniture  —  your  XYL  will  love  it! 

$184.50  S-F  RADIO  DESK 

Deluxe  -  Ready  to  Assemble 


floor  Space  51    Wide  by  3D'^  Deep 

SI  99.50 


De^signed  ^ith  angled  rear  shelf  for  your 
vfewrng  comfort  and  i^ase  of  operatEon 

FINfSHES:  Wainul  or  Teak  Stain. 

Floof  space:  39"  Wide  £iy  30"  Deep 

AddntionaJ  intormatian  on  Risqueft 

Ctiechs,  Money  Orderi,  BankAmencard 
and  Master  Charge  Accepted 

FOB  Cutver  Ciiy  (in  Caiit  Add  6%  Soles  Tax.) 
DEALER  INOUIRIES  INVITED  —  . 

S*r  flmcileiif  Radio  /errice/ 


$1 


►-^65 


# 


4304  KEYSTONE  AVENUE  *  CULVER  CITY,  CALIR  TOZ30  -  PHONE  (213)  837-4870 


II 


MEASURE  MORE 
WITH  YOUR  DMM 


MODEL  PI 

XI 0  HIGH 

VOLTAGE  PROBE 

Measures  up  to  10,000 
volts 

90  Megohms  \n  probe 
works  with  10  Megohm 
meters  to  divide  voltage  by 
ten. 

1%  accuracy 

Safe  operation  with  insu- 
lating probe  of  high  impact 
plastic 


PACKS* 


MODEL  M2 

HIGH  CURRENT 

SHUNT 

Measures  to  400  amps  Intermrttently. 

50  amps  contlnuousfy, 

Manganjn  alloy  for  stable  1%  accuracy 

Measures  AC  and  DC  currents 

Direct  reading  .001   ohm  shunt  each 

millivolt  read  by  DMM  is  one  ampere 

Meter  probes  plug  into  jacKS  in  the 

shunt 

Shunt  attaches  to  binding  posts  and  to  ^ 

car  battery  terminals 


DIRECT  from  ENGLAND 


2  Meter  Conveiiar     R  &  EW     torai 
Low  noise  144  146  to  28^30  MHz 
MOSFET  Converter  $37,50 

2  Meter  Pre-Amp.     R  &  EW     4/82 
Gain  22  db,  6W  6  MHz,  NF  >  15  db, 

z/z^  50  n  saso 

2  Meter  GaAs  Pre-Amp.  (Mast  Head 
Mount  w  R/T  relay)     R  &  EW     10/82 
Gain  17  db.  BW  6  MHz,  NF  >  1.0  db 
2|/Zo  son  $123.50 

UHF  (70  CM)  Converter     R  &  EW     ll/SI 
Low  noise  432-434  to  2B-30  MHz 
MOSFET  Converter  $38.50 

UHF  (70  CM)  Pre- Amp.     R  &  EW     3/82 
Gain  13  db,  BW  20  MHz,  IMF  >  2  db. 


RF  TRANSISTORS 


FRESH  STOCK  -  NOT  SURPLUS 


2-lD  MHi 


MRF421 

MRF4G0 

MRF4S0A 

MHF4S3 

MRF4a5A 

MfeF454 

MRF40f 
MRF422 
liflF433 

MRF415 
MRF44g 
MllF44gA 


Z7.00 
12.50 
1Z.50 
15.00 
1S.00 
16.50 
1S.50 


2B.Q0 

2a. 00 

33.011 

33  oa 

33,  ao 
36  oa 


MRF455 

MRF455A 

MHF4Se 

MHF492 

SRF2I372 

SRF2?69 

CD2S45 

CD  3424 


1 13.50 
13.50 
Itt.OO 
70.00 
\&.00 
T5.00 
tiSO 
1 9.00 


Hign  Gatn  Matcfmd  Fatri  £  Ouoi^  Av^Mtms 


St  4.  SO 

1CS0 

4^00 
14.50 
14.50 


MRF47$ 
MRF476 
1111^477 
S0t40r 
SQI 407 
SI  0-1 2 


S30.00 
30.00 
40.00 
43.00 
33.00 
33.00 
40.00 
41.00 

%  5.00 

3.50 

13.00 

37.00 

2a.oo 

14.50 


VHP  t  UHF  TRANSiSTORS 


Type               UoutM    RvttfiQ  ^H£                    Neuea 

«RFa3«            (•)        Vm  145-1TS                 tis.oo 

IIRF240               Hi          4«W  14^-175                        1S.00 

MHF245              {F>          «0W  iS^^lfS                       27, H 

MRF247              m          «0W  130-171                       27,00 

MRF492              {Fl          TOW  27-50                         ZH.OO 

&D141B               IF)          BOW  130-175                       3B.5{1 

S01477              m       12SW  130^17«                      37.D0 

^1441               (F)       tSOW  130-175                      i3L$|» 

aWJOTf             I*)        16WI  130^175                     f.n 

SNIOiZ              fil         25W  130>175                        ff.7S 

2N60e3               t«>         30W  130-175                        ftJS 

zmOM               i*\          40W  130-175                       I^IKl 

2SC1955             —             IW  130*175                       15  Jt 

2SC22a9             -^             SW  130-175                        20,00 

MnFe41               (F)          1SW  430-470                       lUOO 

MRFe44              (F)          2SW  431M70                      2t.50 

MRF&4e              (F)          45  W  43Ch470                      24.50 

MnFB4B              (F)          eOW  43(M70                      33.50 

Technical      Assistance  and      cross-reference 
information  on     CD.  PT,  RF,  $RF    &      SO  P/f^X' 

Call  our  Engirmenng  Dept.  (6  f  9}  744-0728 

WE  SHIP  SAME  DAY  COO  or  VISAVM  C. 

Mimmum  Order  $20  00  Add  $3.50  Shippmg 
RF  Parts  Catalog  Avail.    OFM  &  Quantily  Discounts 
ORDERS  ONLY:    800^54-1927 


1320  Grand  Ave.         $an  Mdfcos 
California  92069      {619)  744^0726 


Z|/Zo  50  n 


$9,50 


-d 


ORDER  FROM 

SCIENTIFIC  INSTRUMENTS 
3379A  Papermjil  Road       ^asa 
Huntingdon  Valley,  PA   1 9006 

ADO  *2  FOR  SHIPPING  ANO  HANDLING 


23  CM  Cofiverl€r     R  &  EW     3/82 

Low  NofSe  1240-1325  MH2  to  2  or  10 
Meter  Con  verier  $43,50 

Air  Band  Receiver     R  &  EW     9^10^82 
108-136  MHz.  720  ChanneJ  Syntf\esi2ed 
VHF  AM  Receiver  $162.00 

FET  Dip  Oscillator     Rad  Com     11/81 
1.6  -  215  MHz  (includes  tone  dip 
feaiurej  Uzm 

'US  OiSirftJutor  tor  RADIO  A  ELECTRON  EC  WTORLO 


Catalog  50  cents 

RADKXMT 

Box  411 S,  Greenville.  NH  0304S 

(603)  878-1033  ^454 


AMATEUR 

MICROWAVE 
TV  ANTENNA'S 

1.9  to  2.5  GHz  Frequency  Range 
50  db  System  GQjn 


Complete  System  (Rod  Style  as 

pictured.  25  db  Gain) 

PS-3 < $69,95 

Complete  System  (Dish  Style  as 
pictured,  50  db  Gain) 

AJI  systems 
com©  complete 
with  Accessory 
package  of 

•  60^  Coax  CaNe 

•  Mounting 
Hordwoie 

•  Matching 
Transformer 

•  Instructions 

•  «?ODovWarrcn?v 

S.E.L  Inc. 

912  West  Touhy  Avenue 

Park  Ridge.  Ulinots.  60068 

Out  of  Slate  Catt  1-800-323-7327 

in  State  Cafi  312-564-0104  ^261 

COD -S  Accepted  •  Spectai  Quantify  Pririnq 
Dealers  Wante^l 


ma&l«  ci^ttfr 


Vj 


I 

I 

i 

4 


F'See  List  ot  Adv^r users  on  page  1 74 
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W2NSD/1 

KEVER  SAY  DIE 

editorial  by  Wayne  Green 


from  page  6 

recorder  is  opening  up  the  un- 
wanted television  transmitting 
hours  to  prime-time  watching 
via  delayed  viewing,  we  ama- 
tears  mighl  start  thinkmg  in 
terms  of  sending  messages  to 
friends  rather  man  actually  talk- 
ing with  them*  Our  soon-to- 
come  satellite  wlK  work  this 
way.  We'll  send  a  message  to  it 
which  will  be  stored  and  then,  as 
the  sateHite  circles  over  Bang- 
kok, say.  it  can  be  dumped  upon 
demand. 

The  cost  and  bother  of  writing 
letters  is  a  iimiting  factor,  but  if 
we  could  keep  in  touch  every 
day  or  so  with  a  hundred  friends 
via  amateur  radio  messages, 
messages  which  would  be  deliv- 
ered error-free  and  without  fail,  I 
wonder  how  we  would  look  at 
our  hobby.  The  DXpedition  in 
Burma  could  be  reached  via 
messages  which  wooid  be 
queued  up  for  them,  each  then 
answered  and  confirmed. 

Or  perhaps  youVe  willing  to 
fight  to  death  to  keep  amateur 
radio  the  way  it  is  today.  .  .vir- 
tually unchanged  in  the  last  50 
years.  I've  enjoyed  what  we've 
had.  but  rm  looking  for  change 
,  p .  for  faster,  surer  communica- 
tions. I'd  love  to  swap  messages 
with  old  friends, ,  .Eddie 
W20CL  Frankie  W20CM,  good 
old  Walt  W2LBF,  Frank  W6A0A. 
Reg  W6ITH.  .  .old  ham  friends 
from  places  where  Tve  lived, 
such  as  Sarasota,  Hampton* 
Brooklyn,  Troy,  Dalias,  Cleve- 
land, . ,  hams  from  countries  t've 
visited  ail  around  the  world.  It's 
a  real  bear  finding  Paul  9M8PW 
on  the  bands  in  the  few  minutes 
a  week  1  have  avaftable,  yet  I'd 
like  to  keep  in  touch  without  the 
dollar  or  so  postage  and  three 
weeks  for  airmail  to  Borneo. 

We'll  see  what  comes  of  the 
latest  FCC  effort  toward  deregu- 
lation, rm  certainly  behind  them 
100%  on  this  one. 

POTENTIAL  GROWTH 

Should  my  modest  concept  of 
having  a  ham  club  in  every 
school  in  the  country  come 
about  (and   I  think  it  can  be 
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swung),  there  is  going  to  be 
some  demand  from  this  pro* 
gram  for  assistance  from  ex* 
isting  ham  clubs.,. a  r\eed  for 
information  to  help  faculty  ad- 
visors cope  and  a  need  for 
beginner-type  study  courses. 

For  starters,  I'd  like  to  devote 
at  least  a  page  of  73  each  month 
to  a  message  of  inspiration  for 
potential  c^ub  members,  some- 
thing  which  might  be  posted  on 
the  bulletin  boards  of  schools 
along  with  meeting  notices.  You 
can  help  with  this.  You  can  help 
a  lot,  actually.  Sure,  I  can  write 
little  messages  telling  at>out  the 
fun  Tve  had  in  amateur  radio, 
but  I'm  Just  one  of  over  a  milli-on 
hams  around  the  world,  so  every 
possible  experience  I've  had  has 
been  eclipsed  a  hundred  or 
thousand  limes  over, .  .if  you'll 
think  about  it  and  write. 

rd  like  to  have  some  of  your 
stories  telling  us  why  you  enpy 
amateur  radio,  I'd  like  to  hear 
about  some  of  the  things  which 
have  been  exciting  to  you  about 
the  hobby.  Td  like  to  hear  how  it 
may  have  helped  you  in  some 
way.  1  know  that  ham  radio  saved 
my  life  once  and  the  lives  of  a 
whole  bunch  of  my  friends. 
There  are  stories  in  every 
ham . . .  and  some  of  them  are  very 
exciting.  Let's  get  them  told  and 
see  if  we  can  use  the  enthu- 
siasm that  you  and  I  have  built 
up  for  this  wonderful  hobby  to 
spark  Interest  In  yet  another 
generation  of  hams.  We  need 
them. 

There  are  fascinating  stories 
of  DXpedilions,  of  moonbounce 
operations,  of  contest  opera- 
tions, of  getting  medicine  to 
some  remote  spot  of  the  world 
to  save  a  life,  of  rescue  at 
sea. ,  ,and  all  of  these  can  be 
translated  into  what  are  almost 
typical  personal  experiences  as 
examples  of  what  amateur  radio 
has  to  offer  the  newcomer. 

Sure,  I  can  write  about  those 
bitter  cold  nights  on  top  of  the 
local  mountain,  Mt.  Monadnock, 
trying  to  establish  contact  with 
WA1KPS  with  an  experimental 
10.5-GHz  transceiver,  I  had  to 
have  it  pointed  m  exactly  the 
right  direction  and  be  tuned  to 


exactly  the  right  frequency  at 
the  right  time  to  make  It  go.  I 
stood  there  in  the  cold  frame- 
work of  a  fire  tower  with  the 
wind  whipping  me  into  numt> 
ness,  holding  onto  the  trans- 
ceiver so  the  wind  wouldn't  whip 
it  off  into  the  night  and  aiming 
its  little  horn  antenna  hopefully 
in  the  right  direction^  a  flashlight 
cradled  by  my  head  against  my 
neck  to  light  up  the  dials.  Tm  not 
sure  why  such  misery  is  tun,  but 
It  sure  Is. 

I  remember  the  night  when  I 
was  on  my  first  DXpedition.  We 
were  sailing  toward  Navassa 
Island  from  the  Bahamas  and 
were  in  the  grips  of  a  fierce 
storm.  It  was  pilch  black  and  the 
ship  was  rolling  almost  beyond 
recovery  every  now  and  then.  I'd 
been  on  watch  alJ  night  because 
no  one  had  dared  to  try  to  gel  up 
to  the  bridge  in  the  storm.  The 
captain  was  there,  convinced 
that  the  black  mass  looming 
ahead  was  just  another  inky 
cloud,  while  (  was  sure  it  must 
be  land.  Just  moments  before 
we  would  have  crashed  on  a  reef 
offshore  of  the  island.  I  spotted 
a  small  light,  convincing  the 
captain  that  perhaps  it  was  not 
a  cloud. 

Then  there's  the  time  two 
other  hams  on  a  trip  with  me 
came  within  minutes  of  being 
killed  by  the  Shifta  tribesmen  of 
Somalia  when  we  were  driving  in 
the  great  Rift  Valley  in  the 
Kenya  desert.  But  was  that  any 
more  exciting  than  sitting  In 
Puerto  Rico  and  hearing  ham 
signals  t>oyncing  off  the  moon 
on  1200  MHz  from  all  around  the 
world. .  .and  working  them? 

Your  stories  don't  have  to  be 
dramatic;  we  just  want  to  know 
what  (t  Is  about  amateur  radio 
that  makes  it  such  an  important 
part  of  your  life.  My  own  life  is 
riddled  with  it.  So,  probably,  is 
yours-  What  gels  you?  Is  it  traf- 
fic handling?  Contests?  Cer^ 
tificates?  Outdoing  others  with 
overthe-air  filth?  Jamming  re- 
peaters? DXing?  Eyeball  nets? 
Hamfesls?  Dig  down  in  your 
memories  and  give  me  the  mate- 
ria) to  fire  the  imaginations  of  a 
million  kids.  .  .two  million.  And 
please  double-space  it,  okay? 

JOBS  AND  CAREERS 

Back  in  1960.  one  of  the 
kindest  people  to  me  that  year 
was  the  publisher  of  CQ  who 
fired  me.  I  was  at  a  loss  for  a  few 
months,  looking  around  for 
what  to  do  next.  I  tried  an  ad 
agency  and  hated  iL  The  idee  for 


a  new  ham  magazine  devotee 
to  building  small  constructior 
projects  was  eating  at  me,  but  it 
takes  a  bundle  of  money  to  start 
a  magazine  and  I  had  no  big 
bundle. 

Efforts  at  firing  the  enthu- 
siasm of  a  couple  of  hams  with 
money  came  to  naught.  So.  dfr 
spite  my  Involvement  with  put- 
ting on  a  Hudson  Amateur  Radio 
Council  convention  in  New  York, 
getting  Mensa  started,  being  in- 
volved deeply  with  car  rallies  as 
president  of  the  Porsche  Club, 
and  so  on.  I  decided  what  the 
hell  and  got  73  Magazine  going. 
The  work  started  in  May  and  the 
first  Issue  came  out  in  Octotier. 
Fortunately,  it  was  in  the  black 
and  the  long  haul  toward  suc- 
cess was  started.  I'd  sotd  off 
everything  I  could  to  get  things  " 
going. .  .my  boat,  plane,  horse, 
one  of  my  Porsches— anything 
which  would  bring  in  some 
money. 

Just  as  the  magazine  was 
really  getting  going  (in  1963),  the 
"Incentive  Licensing"  debacle 
hit  and  within  a  couple  of  years 
80%  of  the  ham  dealers  in  the 
country  were  out  of  business, 
taking  away  both  the  counter 
sales  of  the  magazine  and  a  lot 
of  advertising.  Then  virtually 
every  major  manufacturer  went 
either  out  of  business  or  Into 
something  else.  We  got  down  to 
about  five  people  to  survive 
those  hard  years, 

ft  wasn't  until  around  1970 
and  my  discovery  of  FM  and  re* 
peaters  that  things  tjegan  to 
turn  around.  By  publishing  hun- 
dreds of  articles,  organizing  FM 
symposiums,  putting  out  a 
dozen  or  so  books  on  FM  and 
repeaters  (even  a  special 
Repeater  Bufleliny,  I  began  to 
build  up  interest  In  this  activity. 
QST,  CQ,  and  Ham  Radio  either 
fought  me  or  were  indifferent  to 
FM,  so  I  got  no  help  from  them, 

By  1975.  we  were  finally  In 
fairly  good  shape,  despite  a 
hard  battle  with  the  IRS  o^er  ex- 
penses of  ten  years  previous. 
This  was  when  we  started 
Byre.  ..only  to  have  it  disap- 
pear in  the  middle  of  the  night 
after  a  few  months  of  getting  an 
incredible  start.  Bent,  but  not 
stopped,  as  they  say,  we  worked 
hard  to  pay  off  the  mountain  of 
bills  left  by  Byte  when  the 
magazine  left,  taking  its  fat 
bank  account  with  it.  As  soon  as 
we  could,  we  started  Kilobaud 
Microcomputing,  v^^ich  took  off 
fine.  That  was  in  January,  1977. 
In  1978,  we  started  our  Instant 


Software  division  with  one  tech- 
nician working  out  of  the  potato 
r.eltar  That  grew  to  where  we 
d  to  get  a  whole  building  for 
;i ,  .  .our  Bm  Street  building. 

By  1980,  we'd  seen  the  growth 
of  the  TRS-80  and  figured  that 
e'd  try  something  new:  3  sys- 
iTi-specific  magazine  {60  Mh 
Ql  It  was  a  first  and  started  off 
ittf  132  pages.  By  the  end  of 
e  first  year,  it  was  up  over  400 

oy  late  1981.  we  were  able  to 

qtit  Desktop  Computing,  a  mag- 

j.ne  in  plain  English  for  the 

busmessman,  going.  And  then  a 

*ar  later,   inCfder  our  Apple 

rigazine,  was  up  and  running, 
following  the  same  successful 
:«ath  of  80  Micro. 

All  this  meant  more  peopfe, 
more  buildings,  and  a  develop* 
ment  of  our  management  team. 
Almost  everyone  coming  into 
Wayne  Green  inc.  started  out 
from  the  bottom,  learning  from 
those  already  here  and  then 
vyorkmg  on  up  into  manage- 
ment. 

Now  the  growth  is  picking  up. 
This  month  we  started  Hot 
CqCo  for  the  Radio  Shack  Color 
Computer,  and  we  have  a  grow- 
ing number  of  new  publications 
in  the  planning  stages.  We're 
even  thinking  of  getting  into  a 
f  new-magazine-a-month  mode 
by  next  year] 

There  are  plans  for  deveJop- 
ing  a  college,  a  combmation 
high  lach  and  business  college. 
We're  working  toward  a  pos- 
sible lelevision  station.  Were 
going  to  be  expanding  our  book 
department  substantially.,. 
and  so  on.  All  this  means,  of 
course,  thai  we're  going  to  be 
needing  a  lot  more  people  to 
help  with  the  growth. 

At  present,  we  have  about  250 
people,  fn  a  year,  I  think  we'll  be 
running  atxjut  double  this. , . 
and  double  again  within  another 
year.  This  means  that  we  have 
an  awful  Jot  of  good  hot  career 
spots  open  for  people  interested 
in  working  *n  magazine  pub- 
lishmg^  education,  graphic  arts, 
data  processing,  writing,  edit- 
ing, technician  work,  program- 
ming, sales,  marketing,  sales 
force  managing,  circulation^ 
writfng  up  new  products,  and  so 
on.  No,  we  don't  have  a  lot  of 
spots  for  top  management. 
We're  both  lean  on  management 
and  primarily  interested  in  de- 
veloping managers  from  our 
own  ranks  so  they  will  know 
what  weVe  doing  and  how  it  all 
fits    together.    Oh,   we'li    be 


needing  some  experienced  peo- 
ple to  help  get  completely  new 
projects  going. 

While  most  of  our  develop- 
ment wit)  be  in  New  Hampshire, 
we  are  going  to  test  out  an  idea 
in  Boston  and  see  if  It  files.  Jf  so, 
we  may  be  looking  for  teams  in 
every  major  city  around  the  coun- 
try to  work  on  similar  projects, 
And  If  the  pilot  project  college  is 
a  success,  can  there  be  college 
franchises? 

One  of  the  best  things  about 
our  success  has  been  the  fun  in- 
volved. The  people  working  here 
have  been  having  a  fantastic 
lime.  Ideas  are  constantly 
springing  op  for  new  divisions  of 
the  business. ., new  publica- 
tions. .  .promotions. 

So,  if  you're  looking  for  a 
career,  what  we*re  doing  up  here 
In  New  Hampshire  may  be  what 
you're  looking  for.  You  can't  find 
a  better  place  in  the  country  to 
live  and  work.  No.  we  stffi  don*t 
hire  smokers,  so  our  air  is  crys- 
tal clean.  Even  if  you've  quit 
smoking  recently,  please  don't 
call,  okay?  We  want  people  who 
are  not  addicted  to  drugs... 
even  tobacco.  We  have  beauty  m 
our  mountains,  the  lowest  taxes 
in  the  country,  surprisingly  low- 
cost  housing,  and  a  quality  of 
life  that  California  only  wishes  it 
could  provide. 

Readers  with  small  high-tech 
ffrms  should  start  thinking  in 
terms  of  an  eventual  move  to 
New  Hampshire.  Tm  aiming  at 
starting  a  high-tech  industrial 
complex  which  will  have  a  good 
low'Cost  pool  of  high-tech 
youngsters  available  to  work  at 
product  design,  production,  pro- 
gramming, sales,  and  so  on. 
You'lf  have  a  chance,  once  we 
get  going,  to  get  the  cream  of 
the  country's  brains,  helping 
them  to  train  for  life  and  getting 
their  enthusiasm  at  bargain 
rates. 

Keep  thinking  about  this^  I'll 
have  more  news  as  we  move 
ahead. 

WWII  FINAL  BATTLE  WONE 

A  card  from  Joe  Vegh  W5VSV 
of  Corpus  Christi  put  things  into 
an  interesting  perspective.  He 
says,  "Dear  Wayne:  Sorry  at>out 
your  undying  (ove  affair  with  the 
Nipponese!  I'll  straighten 
screws,  glue  on  decals,  touch  up 
parnt,  and  complain  like  hell  to 
the  manufacturer,  but  I  will  not 
knowingly  buy  Nipponese  prod- 
ucts unless  there  is  no  other 
choice  and  I  need  the  products. 
It  is  a  sorry  thought  indeed  that 


our  government  purchases 
products  from  a  nation  which 
caused  us  so  much  pain!  The 
final  battle  of  WWII  is  now  in 
progress!" 

Amen!  Yessir,  I  got  to  think- 
ing about  Joe's  position  on  this 
and  as  a  veteran  of  WWfl,  I  can 
see  where  he's  coming  from. 
Those  Nipponese  worked  hard 
and  long  to  try  to  kill  me  during 
the  war.  and  they  did  manage  to 
polish  off  about  20%  of  my  ship- 
mates in  American  submarines. 
When  I  look  back  at  the  trouble 
the  Japanese  caused  (and  the 
Germans  and  the  Itaimns),  why, 
it  makes  my  blood  boil. 

And  just  a  generation  earlier, 
those  Germans,  along  with  the 
Austrians,  Hungarians,  and  so 
on,  were  out  there  killing  my  par< 
ents'  friends.  These  are  things 
that  we  probably  should  not  for- 
get when  we  are  shopping  and 
thinking  in  terms  of  a  Porsche 
car  or  even  a  German  meat-  But 
that  isn1  the  end  of  it  by  any 
means,  because  when  I  look 
back  In  my  genealogy  books,  I 
find  that  a  surprising  number  of 
my  ancestors  were  being  fought 
by  the  British  in  the  revolution.  I 
wish  rd  thought  of  that  when  I 
was  shopping  for  a  Jaguar  car  a 
couple  years  ago.  Those  English 
scoundrels  killed  tens  of  thou- 
sands of  pioneer  Americans. 

And  what  about  the  rebs  in 
the  Civil  War?  You  can  bet  that 
the  next  time  I  see  a  southern 
fried  chicken  franchise  t  am  go- 
ing to  turn  and  head  the  other 
way.  Just  think  of  the  thousands 
upon  thousands  of  Yankee 
youngsters  that  were  slaugh* 
lered  by  the  rebeisl 

And  how  many  of  you  have 
forgotten  the  AJamo?  Should  we 
casually  forget  the  brutal  killing 
of  our  patriots  in  San  An- 
tonio... and  not  all  that  long 
ago,  either?  I'll  bet  that  if  Joe 
thinks  about  it,  he'll  be  right  out 
there  on  the  Rio  Grande  with  a 
machine  gun  wiping  out  the  wet- 
backs who  are  infiltrating  our 
country  and  taking  away  the 
low-paying  jobs  from  our  inner 
city  M literates. 

Perhaps  we  should  think 
more  in  terms  of  blacklisting 
businesses  who  consort  with 
our  known  enemies.  We're  al- 
ready doing  this  to  some  extent 
with  firms  who  are  doing  busi- 
ness in  South  Africa,  and  they 
haven't  even  fought  a  war 
against  us  yetl  The  Arabs  have 
blacklisted  firms  doing  busi- 
ness with  Israel,  such  as  Coca 
Cola;  you  get  Pepsi  in  most  Arab 


countries.  Well,  I  want  you  to  re* 
member  the  next  time  you  see  a 
McDonald's  that  they  have 
branches  in  Germany,  Italy, 
Japan,  Britain,  and  so  on.  The 
same  goes  for  the  sou t  hern  fried 
chicken  chain. 

The  brutal  fact  is,  if  you  look 
at  it,  that  about  the  only  major 
country  in  the  world  we  haven*t 
had  a  war  with  is  Russia.  That's 
something  to  think  about  when 
you  are  looking  to  see  where 
your  real  friends  are^  isn't  it? 
You  know,  thinking  about  that^ 
the  fuss  over  the  huge  American 
military  budget  (which  is  mostly 
to  threaten  Russia),  and  the 
growing  groups  against  nuclear 
weapons,  perhaps  we  could 
make  everyone  happy  with  one 
simple  change.  I  know  this  is  a 
daring  thought,  but  it  seems  to 
be  the  direction  that  the  nuclear 
opponents  and  disarmament 
groups  are  headed —what  If  we 
just  turned  America  over  to 
Russia? 

With  the  US  and  the  USSR  to- 
gether^  we  could  take  over  every 
other  country  in  the  world  in  a 
couple  of  years,  setting  up  a  real 
world  government.  Then,  with* 
out  the  need  for  miKtary  spend- 
ing by  any  cou  nlry  and  an  end  to 
coups  in  the  erstwhile  Third- 
World  countries,  we  could  all 
work  toward  getting  enough 
food  to  feed  everyone. 

We  hear  a  lot  about  Hitler  kilU 
ing  twelve  million  people  during 
the  war,  but  we  don't  hear  so 
much  about  the  even  greater 
number  that  Statin  wiped  out  to 
consolidate  his  power  With 
such  ruthless  control  from 
Moscow,  we  might  see  coun- 
tries like  India  cut  back  in  popu- 
lation to  a  more  controllable 
number.  The  Russians  have 
managed  to  get  used  to  commu- 
nist rule  and  the  slave  labor 
camps  that  go  with  It,  so  we 
probably  coufd.  too.  I'm  sure 
that  many  people  would  prefer 
that  problem  to  a  nuclear 
war... right?  Heck,  we  have 
people  ready  to  die  to  fight  nu- 
clear power  plants! 

Without  the  need  to  support  a 
monster  military-industrial  com- 
plex, I'll  bet  we  could  most  of  us 
go  back  to  farming,  cultivating  a 
small  plot  of  land  and  taking  it 
easy-  We  wouldn't  have  to  work 
so  hard  to  support  the  govern- 
ment bureaucrats, .  .which  is 
taking  over  one  third  of  our  work 
these  days,  as  I  recall  We  could 
get  rid  of  our  computers,  most 
of  our  telephones,  throw  out 
the  television,  and  go  back  to 
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the  simple  Nfe  of  a  hundred 
years  ago. 

IsnH  it  interesting  wliai  cre- 
ative tiiougiits  a  new  point  of 
view  can  generate? 

SCI-FON 

With  the  awakening  interest 
in  science,  there  may  be  an  op- 
portunity for  aii  you  ex-science 
teachers  who  have  gone  on  to 
greater  earnings  in  industry  to 
reap  some  benefits.  Just  be- 
cause you  are  making  a  tot  bet- 
ter iiving  tn  the  electronics  in- 
dustry doesn't  mean  that  you 
can't  still  teach.., and  mal<e 
more  than  ever. 

My  Utopian  view  of  the  ideal 
teaching  system  encompasses 
the  concept  of  learning  being 
fun.  It  has  to  do  with  people 
learning  under  their  own  steam 
instead  of  the  system  I  grew  up 
under:  slavery.  Yep,  I'm  looking 
forward  to  the  emancipation  of 
l^ids.  I  had  to  go  to  school  every 
day.  It  was  the  taw.  There  was  no 
free  will  about  it. 

Now  that  there  seems  to  bB  a 
sprinkling  of  parents  who  are 
becoming  aware  that  educators 
have  been  going  with  the  flow, 
making  more  and  more  of  our 
government^run  educational 
system  plain  vanilla,  perhaps  it 
is  time  for  an  alternate  ap- 
pfoach,  at  least  as  far  as  sci- 
ence education  is  concerned,  I 
have  the  concept  for  a  series  of 
books  which  would  make  science 


fun . . .  not  only  for  kids,  but  for 
anyone  interested  in  taking  a 
few  hours  away  from  Monday 
Night  Football,  M*A*S*H  re- 
runs>  and  other  prime-time  gar* 
t)age  which  lines  our  way  from 
the  crib  to  the  coffin. 

If  you  think  youVe  a  good 
enough  writer  to  put  together  a 
book  which  will  cover  some 
particular  aspect  of  science  and 
do  rt  in  both  an  entertaining  and 
informative  way,  start  outlining 
what  you  have  in  mind,  write  a 
first  chapter,  and  let's  see  if  we 
might  be  in  business. 

THE  AGONY  OF  DEFEET 

In  amongst  ell  of  the  usual 
bad  news  (which  must  sure  be 
popular  since  there  is  so  much 
of  it)  was  a  news  flash  of  partic- 
ular interest  to  me.  It  had  to  do 
with  a  recent  medical  breaks 
through  to  the  effect  that  flat 
feet  are  now  being  considered 
as  normal. 

When  \  was  young,  having  flat 
feet  was  on  a  par  with  the  hearts 
break  of  psoriasis,  t  had  'em,  I 
mean  that  my  footprint  in  the 
locker  room  coming  out  of  the 
shower  was  square,  i  had  no  de- 
tectable arch  at  all.  Weil,  I  sup- 
pose  the  flat  feet  went  well  with 
my  knock  knees. 

Those  damned  arch-support 
shoes  may  be  okay  for  people 
with  weak  arches,  but  they  are 
terrible  for  people  with  perfectly 
good,  though  fiat,  arches.  The 


foot  experts  did  everything  they 
could  to  get  my  flat  bones  to 
arch,  adding  a  good  deal  of  ex- 
tra pain  to  my  already  painful 
teen  years. 

When  I  was  twenty,  the 
government  decided  that  there 
really  was  not  going  to  be  any 
way  to  bring  the  great  war  to  a 
successful  conclusion  without 
my  full  cooperation.  They 
reasoned  with  me  about  this 
with  draft  notices,  but  i  escaped 
death  in  the  trenches  by  joining 
the  Navy.  Well,  with  fiat  feet  i 
figured  I  probably  could  swim 
better  than  I  could  walk. 

Already  being  a  ham  at  the 
time,  I  opted  for  their  radio  tech- 
nician training,  which  turned  out 
to  be  incredibly  good,  truly  an 
anomaly  for  the  government. 
After  nine  months  of  this  train- 
ing, it  was  time  to  go  into  the 
fleet.  Since  Td  have  the  best 
chance  to  be  my  own  boss  on 
either  a  submarine  or  a  destroy* 
er,  the  extra  pay  and  the  special 
food  you  get  on  submarines 
swung  it  that  way.  I  volunteered. 

They  have  a  tough  physical 
for  the  submarine  service.  \  was 
sent  down  to  t>e  checked  out.  I 
sat  there  with  all  the  others, 
memorizing  the  eye  chart.  But 
when  it  came  my  turn,  they  said 
"too  fat;  next;' 

Not  to  be  dumped  out  of  sub- 
marines that  easily,  I  pressed 
Ihem.   How  much  overweight 


was  1  really?  They  grudgingly 
looked  it  up  and  said  I  was  eight 
pounds  overweight.  This  was 
Friday,  so  I  asked  if  I  came  back 
Monday  eight  pounds  lighter  Vd 
pass.  Sura 

Early  Saturday  morning,  1  was 
out  on  the  grinder  running.  I  then 
went  over  the  damned  obstacle 
course  four  times.  Then  I 
changed  into  my  liberty  clothes 
and  headed  for  San  Francisco, 
where  I  walked  miles,  ending  up 
at  a  steam  bath.  I  steamed  for 
hourSj  the  sweat  pouring  off. 

By  Monday  morning,  I  was  al- 
most totally  exhausted.  Td  had 
nothing  to  eat  since  Friday  and 
hardly  anything  to  drink.  I  dragged 
myself  into  the  sick  bay  exami- 
nation room  and  presented  my- 
self for  weigh-in.  Sure  enough,  I 
was  ten  pounds  lighter!  The 
doctor  was  not  terribly  im- 
pressed. He  took  another  look  at 
me  and  said,  "You're  disquali- 
fied for  submarine  duty  because 
you  have  flat  feet." 

I  was  furious  as  well  as  incred- 
ibly tired  as  I  staggered  back  to 
the  school  When  I  got  there, 
they  asked  me  if  Td  passed  the 
submarme  physical.  I  said  sure^ 
and  that  was  that,  As  the  depth 
charges  dropped  around  us  off 
the  coast  of  Japan,  I  looked  at 
my  medical  records  where  it 
was  cieariy  stamped  in  red:  DIS- 
QUALIFIED  FOR  SUBMARINE 
DUTY. 


Chad  Harris  VP2ML 
Box  4861 

Santa  Rosa  CA  95402 


The  Cheynes  II,  a  former  whattng  tender,  carried  th&  Heard  tsfand  DX  Assocfatioft 
tS-rnemiJsr  team  to  and  from  Heard  Isfand. 
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THE  HEARD  ISLAND  STORY 

TTiis  year.  DXers  have  efi|oyed  not  or^e 
but  1W0  succesaful  DXpedtlbons  to  tiny^ 
frozen  Heard  island  in  Tile  soufhem  Indian 
Ocean.  The  "Heard  Island  Ejcpediilon" 
wan  th6  race  to  Heard  (see  this  column, 
January,  19&3)  with  VK6FS  fifst  in  the 
VKOCW  logbook  on  January  22  Jim 
Smitti's  Heard  Istand  DX  Msoctaiion'* 
group  Brrtve<J  soon  thdmatter.  arKl  for  a 
few  days.  DXers  worldwNJe  had  a  c^ice 
oi  Heard  island  stations  to  cail.  Despite 
poor  band  conditions,  by  the  time  bad 
weathter  forced  the  two  groups  oil  Heard, 
DXers  had  made  about  45.000  OSOs  v^jltt 
the  DXpeditionefs, 

A  tew  mofittis  (aler.  the  primary  opef- 
ators  of  botti  Heard  Island  DXpeditions 
met  at  tti0  Intetnationa]  DX  Qonvention  m 
Visalia,  CallfomEa,  and  at  the  Dayton 
Ham  vent  I  on  in  Ohio  in  April. 

Al  Rsehftf  KeCW  Heard  Islind  Expedition 

On  the  iasl  day  of  December,  1982.  the 
Heard  Island  Evp^dit ion  departed!  Pefth  In 
western  Aystrati^a  tor  Heard.  For  two  ar^d  a 
hall  weeks  the  Qxpedljipn  yacht,  ihe  Ana- 
conda if,  battted  the  winds  and  seas  of  the 
notorious  southern  Indian  Ocean  t>efore 
maMing  landl'eM  at  Kerguelert  Island, 
about  300  miles  north  of  Heaitl  Ttw  winds 
blew  oul  25  sails  during  the  passage,  and 
(h»e  DXpeditkin  generatofs  got  a  good 
workout  supplying  electricity  to  the  sew- 
ing machines  repairing  ripped  sails.  Any 
expedition  member  venturing  out  on  deck 


kept  a  safety  line  firmly  attached  to  the 
toal,  as  (tie  ro^ugh  seas  made  falling  over- 
board en  ever-present  concern. 

The  Anaconda  tt  reached  the  corrv 
parative  calm  ot  Atlas  Cove  on  Heard 
Island  on  January  21,  t]ut  the  amateur 
radio  operators  learned  that  the  old  radio 
towers  hadn't  survived  the  last  winter  The 
DXpedftmnefs  appropriated  one  ot  the 
best'presefved  o*  the  numeious  st^acits 
abandoned  30  years  ago.  The  tilbander 
and  vertical  went  up.  the  Icom  ifsn&cetv- 
ers  were  connected  up  to  the  amp  supply 
linear^,  and  VKQ^CW  went  on  the  air, 

At  fifst,  At  couldn't  raise  a  pileup  froiti 
i-feard.  S^muitar^eous  pileups  on  Chm^ 
Chma,  and  others  made  DXers  overlook 
Itve  comparatively  weak  signal  out  of  tne 
tndiari  Ocean.  Al  finally  got  the  contacts 
rolling,  however,  and,  with  Ihe  help  of 
Dave  VK3DHF,  made  more  than  30,000 
contacts  m  the  next  month. 

The  Icoms  survived  the  haish  environ- 
ment fauttlessfy.  and  even  the  lnt>ander 
oijtiasted  ait  but  tt^e  strongest  winds.  Un- 
toriunately.  propagation  on  the  higher 
bands  was  poor.  20  and  40  meters  provid- 
ed most  Of  the  contacts,  and  a  toeacon  on 
6  meters  went  unanswered  the  entire  trip. 
At  foumd  CaNfomia  DXerB  hardest  to  work, 
since  ttie  radio  f>3Et^  to  California  passed 
directly  over  Europe,  artd  he  <^uldnl  gel 
£urt>peafi  DXers  to  stand  by  during  the 
short  propagation  window  to  WB. 

The  stay  on  the  island  was  not  withoui 
Us  hazards.  A  constant  wind  blew  fine  vot^ 


} 


i 


:aflic  SATid  iT^loeveryttiir^gi  sleeping  bags, 
food^  ciothing  H  was  so  coicl  (h^t  Ai  left 
tf\&  arT>p  supply  lin-ears  on  all  the  rime,  for 
;warmth,  even  though  Australian  r^u la- 
long  prohibit  the  use  of  llnears  on  CW 
ha  DXpeditioners  atso  provideci  com- 
munjcations  for  the  mountafcneerinQ 
pro  up  taci^ling;  Heard's  voJ^canic  peak,  Brg 
1B4tn.  This  shprl-'^ange  commu meal  ion 
ia^k  forc^  tne  amateurs  off  it\e  DX  bands 
durino  some  o'  their  t>esi  pfopagation,  bs 
I  he  generators  h^  to  be  tuj'f»ed  oil.  Pef- 
haps  worst  of  all,  ihe  amateurs  hai3  only  2 
cases  of  beer  to  laai  ^  weeks! 

Bel  ween  stints  at  the  radio.  theDXpedl- 
Gii^oners  assisted  some  of  the  scientists  on 
phe  eitpedition  with  theif  reseafch.  Since 
^the  largest  plant  life  of  ttte  island  is  fvo  btg- 
jBor  rh«n  a  cabtMoe.  sc^eniittc  interest 
ce^tefe^j  on  an  abundant  bird  popii^atfon 
and  Vt\e  colonies  of  et^sliant  seals.  So 
when  AI  wasn't  handing  out  Heard  island 
contads,  he  wa&  chasmg  {and  tackling!) 
penguins  tor  blood  samplesE 

VK0CW  lost  the  t riband  beam  In  a  hur 
ricane,  but  It  was  a  tribute  to  the  advance 
planning  that  !he  expedition  ^sd  so  little 
troubie  Tne  tf  ibander  was  equipped  wjt*i 
newly  machined  parts,  since  regular  ha/d^ 
ware  would  have  had  little  chance  against 
Hearer's  hostile  cUmate.  The  expedilicin 
ers  even  spent  a  night  in  a  deep  Tree^ee  in 
Australia,  testing  their  tents  and  sleep- 
ing bags  against  the  anticipated  harsn 
weather 


Jtm  Smith  VK9NS— 

TH«  H»«rd  Island  DX  A&sociatloft 

Meanwhile.  Jkm  Smith's  group  was  hav- 
ing iransportatiOn  problems.  Their  char- 
tered ship,  the  Ch^fftes  tL  had  to  put  back 
I  into  port  twice,  putting  the  group  behind 
'  schedule.  By  the  llrtie  the  15  members  of 
the  Heard  Island  DX  Association  expedi- 
tion landed  on  Heard,  the  Heard  Island  Ex^ 
pe<Ji1ion  t^ad  t^een  on  the  aif  for  moie  ttian 
a  week.  And  this  was  just  Ihe  stari  ot  Jjin's 
troubles 

The  first  gmup  grabbed  the  best  of  a 
sorry  lot  of  abandoned  shacks alttie  Alias 
Cove  landing  site.  J^m  Smith  s  group  had 
to  aet  up  ahop  a&  far  away  as  possible,  to 
avoid  mutuai  Interference,  but  the  remain- 
ing shacks  were  un Insulated  and  door- 
tess.  The  hard  ground  made  driving  guy 
stakes  alniosl  impossible,  and  their  Mi- 
nooka  Special  didn't  even  last  ttiei  hrst 
night.  Tiie  3-eIement  mono  banders  for  10 
arHJ  15  were  useless,  with  the  low  max- 
imum usable  frequencies.  Iniermod  prob- 
lems between  the  two  DX  pad  it  ion  sta^ 
tionSf  less  than  a  half-mile  apart,  kept  the 
two  groups  from  operating  20  meters  al 
the  same  time.  At  times,  Heard  IsEand 
tfansmitters  sat  idle,  w^th  no  one  calling! 
Weathef  conditions  went  from  biad  to 
worse  on  Heard  The  barometer  plum- 
meted  as  a  hurricane  lashed  across  th^e 
tstand  The  Heard  Island  Expedition, 
whose  mountaineering  team  had  reached 
the  top  of  Big  Ben,  packed  up  their  gear 
and  boarded  their  shFp  for  the  sail  back  to 
Australia.  The  high  winds  and  waves 
forced  the  Clreynes  /Ho  fire  up  iis  toilers, 
to  avoid  being  dragged  onto  the  rocks.  But 
tt^  Omynes  U  was  critically  slvort  on  fuel 
from  its  iong,  upwind  trip  to  Heard.  So 
once  ttie  engir>es  were  started,  the  Heard 
island  OX  Association  group  was  forced 
to  curtail  operation,  leaving  Heard  after 
only  14,000  coniacts.  But  the  storm  did 
further  damage.  Ch&Yn&^  //'s  motor 
launch,  used  to  ferr^  personnel  and  equip- 
ment between  ship  and  shore,  sank  in  the 
heavy  seas.  The  Heard  Islar^j  OX  A^socia- 
,  lion  rrwuntaineenng  le^m,  tttwarted  m 
^  Iheif  atiempt  to  climb  Big  Ben  tjy.  ol  alt 
things,  too  warm  weather  (4-5  d^rees 
Celsius --aboui  40*  F,>,  was  trapped  on 
the  other  end  ol  Heard,  with  no  way  to  get 


lo  It>e  Ciieynes  a.  The  Anaconda  U  loanod 
their  inflated  Ziodiac  tender  to  rescue  ttie 
stranded  climbers. 

Even  the  return  trip  was  not  the  easy 
downwind  sail  predicted.  The  Ch^ynes  It 
was  so  low  on  fuel  by  this  time  thai  I  hey 
"sailed"  most  of  the  way  back  to  Austra- 
lia. 'Drifted"  might  be  a  more  accurate 
di&scription  of  the  process,  as  sheets  arnt 
tarps  were  fashfon^d  into  mai^eshifi  sails 
for  the  mastless  vessel  A  mid-ocear» 
rendezvous  and  refueling  helped  the 
Cheyn^s  it  limp  home  from  its  odyssey. 

Between  I  hem,  the  Lwo  DXpedtttonsdId 
an  excel  lent  job  of  satisfying  the  DX  de- 
mand lor  Heard,  even  though  the  poor 
propagation  kept  the  total  number  of  con- 
tacts low  and  frustrated  those  DXers  look- 
ing for  S-band  contacts  And  the  6-m«iteT 
beacon  went  unhireard  the  entire  trip  On 
!he  plus  Side.  Rirsti  Smith,  Jim's  wife,  was 
the  first  ¥L  operator  on  Heard,  under  her 
Own  VKONL  caflsign,  Jim's  group  aiso 
made  the  first  RTTY  and  aateflitecontacts 
Irom  Heard  island. 

But  even  as  Jim  returned  lo  Norfolk  is- 
lands wtlh  his  wife,  sn^i  AJ  F+sctier  was  re- 
united wllh  his  new  bnde.  the  Heard  Is- 
land t9S3  saga  continu-ed. 

Rurriors  and  accusations  filled  the  air- 
ways  and  DX  bulletins  and  carried  Over  to 
the  p^sona!  presentations  at  Ihe  conven- 
tions. Old  the  amateur  community  "buy" 
seats  on  the  Heard  Island  Expedition  for 
too  much  money?  Was  I  he  Cfisynes  it 
really  properly  fueled  and  equipped  for 
ttre  voyage?  U  is  unfortunate  that  sucti  bit- 
ter aftereffects  should  mar  two  fine  DX- 
pedilkms 

Tlve  final  chapter  of  the  Heard  Island 
DXpeditions  has  not  yet  tneen  written. 
Both  groups  invested  a  gre^l  deal  of 
money  to  bring  Heard  Island  onto  I  he 
amateur  bands,  and  both  hope  to  recoup 
some  of  those  Junds  now. 

QSLs:  If  you  were  one  of  the  lucky  Ones 
who  worthed  Heard,  you  sliould  have  your 
OSL  card  by  now,  if  fKJt.  try  another  card 
to  N20T  for  North  American  contacts  with 
VKOCW  and  VK0HI,  or  via  Box  90  Korfotk 
Island,  South  Pacific  2899,  tor  VKBJS  and 
VKONL  contacts,  Jim  Smiih  got  bis  QSL 
cards  out  quickly  and  included  a  pitch  for 
membership  In  the  Heard  island  DX  Asso- 
ciation Club. 

Finances:  Whether  you  worked  HeatrO 
or  not.  you  have  to  admjre  th^e  courage 
and  cledicaiion  of  the  operators  ol  both 
groups-  "Frozen  Fingers"  At  Fischer  inter- 
rupted  hcs  honeymoon  to  teave  for  Heard, 
and  he  endured  weeks  at  sea,  terrible 
weather,  and  hostile  penguins  to  help  you 
work  Heard,  He  llgures  his  personal  costs 
for  the  inp  at  over  S10,OOQ. 

Meanwhile,  Jim  Smith  is  selling  phi la- 
teltc  covers  from  the  Heard  trip  to  t^eSp 
cover  J  he  more  than  123.CI0I}  tie  advanced 
the  HIDXA  for  the  tnp.  and  to  help  pay  tor 
the  next  DXpedhlon  by  this  active 
amateur. 

If  you  haven't  made  a  contribution,  no 
matter  how  small,  to  one  or  more  of  the 
sponsoring  groups,  by  all  mea/is  do  so 
rKJw.  Your  membefship  in  oneot  the  three 
DX  organiiations  involvfid  in  the  HeaJ^d 
DXpeditfcns  will  encourage  ottier  opera- 
tions of  this  type 

In  a  tew  months  the  promised  slide, 
movie,  and  videotape  presentations 
should  be  out,  and  DXers  around  Ihe 
worCd  will  be  able  to  share  In  some  of  the 
excitement  of  a  major  DXpeditlon.  And  it 
seems  unlikely  that  there  will  ever  again 
be  two  different  stations  Sfmultaneously 
active  from  Heani  Istand 

fFor  an  insider's  view  of  the  HtOXA  DX- 
pedftion  to  Heard  Island,  see  'Tfie  True 
Story  Behind  Heard  Island,"  T3,  Juty, 
1983,  page  20.— Ed.y 


Jtm  Smith  VK9NS.  organizer  and  chief  operator  of  ihe  VK$JS  Heard  isf&nd  DX  Associa- 
tion OXpeditton.  spoAe  &t  the  fnternattonai  DX  Convention  fir  Visatia  CA 


PILEUP  BUSTING— BY  THE  EXPERTS 

At  the  Internattonai  OX  Convention  in  Visalia.  Calllornia,  m  April,  prograin 
chairman  Jay  O'Brien  W6G0  moderated  a  panel  of  top  DXpedltioners  on  the 
topic  of  busiing  plleups.  (Viembers  of  the  panel  have  made  hundreds  of 
thousands  of  contacts  over  many  years  of  OXpeditioning  Here  ar^  their  sugges- 
tions of  ways  to  get  through  the  calling  horde: 

f  ric  Sit^ltjnd  SM9AGD  ''How  do  I  break  piletips?  I  gave  thai  up  ten  years  ago: 
it's  so  mu^ch  easier  to  be  on  Ihe  oftter  er^  of  tfie  pileups^  Seriously,  first  listen  tc 
the  piteup:  where  fs  the  DX  station  listening'*  Don  t  stay  on  the  same  frequency 
kee^  moving  around  If  ttie  paeup  is  especially  heavy,  move  lo  the  edge  of  hie 
crowd.  Send  your  complete  cailsign  once«  then  listen,  don't  send  |ust  the  suffu, 
as  that  lakes  too  much  time.  On  SSB.  use  proper  phonetics,  not  cra^y.  cute,  or 
geographic  phonetics.  When  I  work  split  I'll  suddenly  change  my  listening  fr*-' 
quency  and  announce  it  once,  If  you're  listening,  you  can  catch  me  qulckiy." 

Ai  Fischer  H8CW:  "Listen  first,  to  determine  the  OX  station's  listening  fre- 
quency. I  use  wide  splits  to  eliminate  calls  from  transceiver-equipped  stations.  I 
usually  work  the  ioudesi  station  first,  a  plus  tor  OXers  with  lar^e  antenna  farms. 
Finally,  when  Ihe  DX  station  asks  tor  the  station  witt*  ihe  "N.'  stations  witm^ut  an 
'N'  in  their  call  had  better  stop  sending.  I  maintdtned  a  blacklist  of  poor 
■petators  on  the  cover  of  the  logtx>ok;  I  hey  won'l  get  OSLs'" 

Jtm  N&iger  N6TJ:  "tJSltn  to  the  pattern  of  the  operator:  who  does  he  come 
back  to?  Avoid  sending  fust  your  suffix:  having  to  go  back  to  confirm  Ihe  rest  ol 
the  cajlsign  is  loo  slow.  Don"l  get  into  a  shouting  match  with  a  rival;  neither  of 
you  will  work  the  DX  station  If  you  can  do  it  on  CW,  you  can  do  11  on  phone;  CW  is 
where  it's  at!" 

F/etf  Laun  K3IQ:  '*0n  CW.  tune  down  from  (tie  top  of  the  piteup.  Find  the  last 
station  wofited.  artd  move  a  little  lower  for  your  call.  On  SSB,  count  to  3  after  the 
DX  station  says  OflZ'  to  give  the  pileup  a  cftance  to  thin  out  a  little  If  you  are 
transmi tiling  more  than  tO  seconds  ai  a  time,  you're  doing  something  wrong. 
Don't  say  ORP':  send  your  call,  tf  the  DX  station  can  hear  your  "OR P.'  he  can 
hear  your  callsign." 

Jim  Smith  VK9NS:  "Don't  send  just  your  suffix.  I  write  logs  left  lo  right,  and 
you  don't  want  to  go  into  the  log  backwards.  I  listen  for  the  weaker  signals  as 
well  as  the  strong  ones,  but  don^t  spread  the  pileup  out  too  much.  As  I  use  push^ 
to-ialk,  I  hear  the  lailenOers,  Familiar  calls  are  easier  to  recogn^e,  so  bein^  ac- 
tive on  the  OX  bands  helps  break  pileops  ' 

Ins  Cotvm  ¥fBQL:  "bslen  to  ttte  OX  station,  especially  instructions  such  as 
lisienlng  frequency:  working  by  call  areas,  etc.  If  you're  rwst  getting  It^rough,  try 
somethrng  different*" 
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Robert  Baker  WB2GfE 
15  Windsor  Or, 
Afco  NJ  08004 

NEW  JERSEY  QSO  PARTY 
2000  GMT  August  13  to 

0700  GMT  August  14 
1300  GMT  August  14  to 

0200  GMT  August  IS 

Ttie  Enolewood  ARA  invites  aN  ama 
Ifiurs  wcrldwlde  to  parlEclpaii?  In  the 
24th  annual  Wj  QSO  Parly.  Phorte  and  CW 
me  Qon^i6me4  ttie  same  contest  A  sta- 
tKm  may  be  cofit acted  once  cm  each  band. 
Phone  ami  CW  ate  considerBd  separate 
*'band^"  but  CW  confacis  may  r»ol  be 
maile  in  ptron©  band  aegmenis.  NJ  sta 
tions  may  work  other  NJ  stallons. 

EXCHANGE^ 

OSO  rumbter,  RSTH.  and  ARRl  »«ction. 
c^tintry,  or  NJ  county. 

FREQUENOES: 

1810,  3535.  3900.  7035,  7135.  7235, 
14035.  1J2aO.  31100.  21355.  2filOO.  28610, 
50-50,5,  and  144-146,  Suggest  phone  ac- 
Ilvily  on  the  even  hgurs;  15  mnete^^on  the 
Odd  hours  <  1500  to  2100  GWR;  160  meter? 
al  0500  <iMT. 

SCORiNG: 

Out-o('5iata  slatlons  mutliply  the 
number  of  complete  contacts  with  N  J  sta^ 
tJOHB  by  Ihe  number  ol  NJ  conmlies 
worked (21  maximum).  NJ  siatbons  count  1 
point  per  w;K/VBVO  QSO  and  3  pomts  pel 
OX  OSO  Multiply  total  OSO  pomta  by  the 
numb&t  of  ARRL  sections  ^includ^fl  NNJ 
and  SNJ— majfimum.  74J  KP4.  KHS,  KL7. 
etc  count  as  S-pomt  DX  contacts  and  as 
$ectaon  muttipliefs. 

AWARDS: 

Certificates  will  be  awarded  to  the  tirst- 
place  Stat  km  In  each  NJ  couniy    ARRL 


$e^lion,  and  country.  In  addition,  a 
second-place  certiticate  will  t>e  awarded 
when  4  Of  more  logs  are  received.  Novice 
and  Techfiidan  certtficates  wHi  also  be 

awarded, 

» 

ENTRfES: 

Logs  mu$l  sliow  datenim'0  m  GMT, 
t»nd,  and  emissiofi.  Logs  must  be  re- 
cetvefl  not  later  than  September  TtS'tti  The 
first  contact  for  eacn  dammed  muMiplier 
must  be  Indicated  and  numbered  and  a 
chechUal  o^  contacis  and  multipliers 
sliould  be  included  MuJti-operator  sta- 
tions should  be  noted  and  ea4ts  ol  par- 
llcipaling  operators  listed-  Logs  and  com- 
ments should^  be  S^nt  to:  Engl^ewcxMl 
Amateur  Radio  A^kSoC-.  Inc.,  Post  Oftico 
Bom  528,  Englewood  NJ  07631. 

A  #10  5ASE  should  be  included  for 
results.  Stations  planning  active  par- 
tfcclpailon  in  NJ  are  requested  to  advise 
the  EAR  A  by  August  1st  of  thetr  intentions 
so  that  they  can  pldLfi  lor  full  c^^rerag^ 
frofn  all  counties  Portabte  and  mobile 
operaiion  Is  eocou raged. 


NEW  MEXICO  QSO  PARTY 

Starts:  1800  GMT  August  20 

Ends:  2100  GMT  August  21 

sponsored  by  tbe  AJ:buquerque  DX  As- 
sociation  Work  sfaimns  Ofic«  ptr  band 
an<l  mode  Repeat  OSOs  are  allowable  lor 
credtl  only  if  the  MM  station  changes 
ccunties.  MM  stations  operating  on  coun- 
ty lines  count  as  a  singfe  QSO,  but  muiti- 
pliei  credit  is  allowed  the  non-NM  station 
tor  both  counties.  Use  all  amateur  t>ands 
except  30  meters.  Repealet  OSOs  are  not 
allowed.  Entry  calegofjes  include  botti 
Single  and  multi-operator,  regardless  of 
whether  operaimg  tl)(ed,  portable,  or 
mobile. 

EXCHANGE 

Phone— 1635,  39e5.  7230, 14ZS(^.  21370, 


CALENDAR 


Aug    i-7 
Aug  13^15 

Ai*g  1S-Z1 

Aug  2<^-^1 


ARAL  UHF  Confest 

New  Jersey  OSO  Parly 

45  Magazine  UHF  FSTV  DX  Cont^t 

SARTG  World  wide  RTTY  Contest 


Aug  20- 21 

New  Mexico  QSO  Parly 

Aug  27-28 

Occupation  Contest 

Sep    3 

DARC  Corona  lO-Metet  RTTV  Con  teat 

Sep    9-11 

Connecticut  Oyster  Festival 

Sep  10*11 

ARRL  VHf  QSO  Party 

Sflp  10*11 

Cray  Vatley  Radio  Society  SWL  Conlasl 

S«fi  17*1S 

Washington  State  OSO  Parly 

Od    1-3 

Or#gan  OSO  Party 

Del   a-» 

ARRL  QSO  Party     CW 

Ocl    ^-10 

ARRL  QSO  Party— Phone 

Oct  15-16 

ARRL  Simulated  Emergency  Test 

Oct  22*23 

Pennsylvania  OSO  Parly 

Oct  22-23 

MF  Runde  SW  Activity  Weekend 

Oct  22-23 

CLARA  AcOc  Contest 

Oc122-^ 

OflP  ARCt  Fill  OSO  Party 

How    5-S 

AftRL  Sweepstakes— CW 

Not   e 

OARC  Corona  1 1^Meter  RTTY  Conleel 

Nov  f§-20 

ARRL  Sweep  slakes-- Phone 

Dec    3-4 

ARRL  lOO^I^eier  Contest 

DaclO-li 

ARRL  tOMeter  Contest 

Feb    4*5 

South  Carolina  OSO  Parly 

Feb  18-19 

America  Radio  Club 

InteniatliHul  DX  Contest 

SM.A.R.T 

SOOTHWE^  MICHIGAN  AMATEUR  RADfO  TEAM 


Ir  tf  1 1  ^^  \t  if  t  fit  M  kr  vt  ir^f  If 


NEWSLETTER  OF  THE  MONTH 

Reminiscenl  of  Clarh  Kent  dashing  tnto  a  telephone  booth  and  reiumfngi  as 
Superman,  this  month's  winning  newslettef  recently  received  quile  a  face-llf  I.  The 
makeover  began  when  the  ctub  changed  its  name  Irom  Ihe  Oshlemo  Amateur 
Radio  GJub.  a  rather  plebeian  til  la  to  the  Sou  Ih  west  Michigan  Amateur  Radio 
Team— Of  SMART,  fo<  short.  To  the  name  change,  add  a  club  memtacr  who  also 
happens  to  be  a  graphics  aftisi  and  you  get  a  ttandsome  k>go  such  as  ttie  one 
adorning  the  SMART  ftewfStetter  mastheacl 

Newsletter  editor  Gimt  WiMiams  KBB5V  sa^  the  name  change  was  prompted  by 
the  club's  acquisition,  through  an  anonymous  donor,  ot  an  ACC  repeater  con^ 
troller.  Not  many  clubs  are  thai  lucky,  and  SMAflT  has  made  the  most  of  their  good 
fortune. 

The  nowsleiter  offers  the  latest  information  on  upcoming  evenis.  tioard  meet- 
ings, and  RACES,  in  addition,  the  Lettefs  to  ttie  Editor  column  is  often  fitted  with 
controversial  subfwcts  and  provides  a  torum  ftx  all  ot  the  club's  tSO  memtiers  io 
speak  ifteir  pioce.  Some  of  the  fepons  in  the  SMART  newsleitter  have  beer*  on  the 
Skywam  Net,  J  he  tectmlcal  cofrmifltees  efforts  to  make  the  most  use  o(  itm  new 
repealer  controller,  the  Slow-Speed  CW  Net.  and.  last  bul  noi  least,  on  members 
who  have  recently  upgraded. 

Congratulations  to  the  SMART  team  not  onl/  loi  having  an  active  club,  but  also 
for  having  the  foresight  to  provide  an  equally  active  newsletter  to  back  II  up 

To  enter  your  club's  nevyrsletter  In  7J%  Newsletter  of  the  Month  Contest ,  send  a 
copy  to  73,  pine  Street.  Peterborough  NH  03456 


28570.  and  H7.5t  CW— 1B05  and  60  kH? 
up  from  low  end.  Novice— 25  kHz  up  trom 
low  end. 

SCORiNG: 

Count  2  pomts  for  each  phone  QSO  and 
3  points  tor  each  CW  OSO.  NM  stations 
multiply  total  QSO  pcinls  by  total  number 
of  NM  counties,  slates,  provtnces,  and  DK 
countrtes  worked.  All  others  mutlipJy  total 
QSO  points  by  the  total  number  of  NM 
counties  worked  (33  maximurrt^. 

AWARDS: 

Raques  will  t>e  presented  to  ttie  top- 
SCOnng  NM  Uatibn^.  thti  higtiesi  scoring 
norvNM  station  in  each  entry  category, 
andthe  tiiflhest-scoring  NM  club  with  3  or 
more  members  submlUing  scores.  Certin- 
cates  will  be  awarded  to  the  lop  scorers 
from  each  NM  county,  state,  province,  and 
DX  country  in  each  entry  category.  A 
special  certiffcate  will  be  awarded  the 
highest-scormg  NM  mc^ile  or  portable 
station. 

ENWiES: 

Entries  must  be  post  marked  r>o  later 
than  October  1st  and  addi^essed  lo:  Ed 
Graham  NbHH,  12449  Hcaent  NE.  Albu- 
querque NM  87112.  All  entries  must  in- 
clude a  summary  street,  artd  entrjes  with 
over 200  OSOs  must  include  dy|>e  sheets 
Include  a  large  SASE  tor  results. 

SARTG  WORLDWIDE 

RTTY  CONTEST 

Contest  Periods: 

0000  to  0800  GMT  August  20 

1600  to  2400  GMT  August  20 

0800  to  1600  GMT  August  21 

This  is  the  12th  annual  coniesi  spon* 
sored  by  the  Scandinavian  Amateur  Radio 
Teletype  Group  {SARTG  | .  Opera  I  i  r^g  c  lass^ 
es  include  a)  single  operator  bt  multi- 
operator,  single  transmitter,  and  c|  SWL 


Please  note  ihat  the  logs  from  mulU-opei  i 
ator  stations  must  conlatn  the  names  am 
cailsigns  of  all  operators  Involved.  Thi 
same  station  may  be  worked  once  Ot 
each  band  for  QSO  and  mulllpiier  credits 
Only  two-way  RTTY  OSOs  will  counL 

EXCHANGB: 
RST  and  QSO  number. 

SCORiNG; 

QSOs  with  your  own  country  count  ! 
points,  Other  caun tries  on  the  same  con 1 1 
nent  count  10  pomis  Other  continenU 
Goun!  1&  points  In  USA,  Canacia.  am 
Australia,  each  caN  district  will  beconsid 
ered  as  a  separate  coijniry.  Use  the  DXCC 
iist  and  the  above- mentioned  cail  area? 
for  mullipliers.  Note  thai  contacis  with  £ 
station  which  would  count  aa  a  muitipliei 
must  be  lound  m  ai  least  5  logs  or  a  con 
test  log  must  be  received  from  the  mutti 
plier  station  in  order  to  be  vatid  Fina' 
score  IS  the  sum  ot  QSO  points  tlmee  the 
sum  of  Ihe  mutti pliers ^  SWLjs  use  ihf 
same  rules  lor  scoring,  but  based'  on  sta 
tions  and  messages  copied 

AWARDS: 

Top  Matrons  in  each  class,  country, 
Wm,  Vi/VO.  aiK*  VK  call  district 

ENTRiES: 

Logs  must  be  feceived  by  Octobef  10th 
and  should  contain  band,  dale/time  in 
GMT,  callsign,  exchanges  ^ent  and  re' 
ceived.  points,  multipliers,  and  final 
score.  Use  a  separate  sheet  for  each  band 
and  enclose  a  stimmary  sheet  showing 
the  scoring,  cfassificaiion.  callsign^ 
name,  and  address  Multi-operator  sta- 
tions should  include  the  names  and  cal^ 
$i€]ns  of  all  operators  Involved,  Comments 
will  be  very  much  appreciated  by  the  con^ 
test  committee.  Send  logs  to:  SARTG 
Contest  and  Award  Manager,  C-  J.  Jen- 
sen  OZ2CJ,  PO  Box  7i7,  8600  Silketjorg, 
Oenmark 
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RESULTS 


I 


19B2  AMERICA  RADIO  CLUB 
INTERNATIONAL  DX  CONTEST 

T.  Angel  Romero  WD4CPS 

2.  ElpidJQ  Padilla  WD4GZJ 

a  Jmy  Rfieda  WD4MXF 

A.  Juan  B.  Huarte  KA4BBR 

5.  Gu  It  lefmo  Cal>r«f a  W04  FHM 

€.  Rot>ej1o  Suaiez  KI4S 

?.  Orestes  Falcon  WD4HZR 

a,  Lily  Suarei  N4DJI 

9,  tde  If  on  so  Man^  nez  W  D4EMB 

to,  Mtfton  Romero  WD4ELa 


4450  points 

3475  points 

£700  points 

2600  points 

2525  poims 

2t50potnis 

2125  points 

2100  points 

2025  points 

2000  points 

RESULTS 


1983  NEW  HAMPSHIRE  QSO  PARTY 


State        Cal 


OCCUPATION  CONTEST 

Starts:  1800  GMT  August  27 

Ends:  2400  GMT  August  28 

Ihe  Radio  Association  of  Erie  pa  is 
iportsoitng  t^ir third  annual  contest,  The 
contest  Is  open  lo  aU  amateur  f&dio 
operators.  The  rules  have  been  changed 
his  year  so  that  IndividuaF  occupations 
vjjl  be  of  greater  Importance,  This  change 
should  make  this  year's  contest  fess  con- 
usjng  and  more  ert^oyable. 

zXCHA^GE: 

LftS(Ti;  occupation,  arKJ  state,  proi^ince, 
country. 


r 


CW— 40  kHz  from  the  bottom  of  the 


ham   bands.    Phone— 1 820.   3920,    7250. 
14^D0.  214D0,  arvd  2SeO0. 

SCORING: 

Score3  pomts  for  eacn  new  occupation 
wo^ed,  one  point  tor  all  similar  occupa- 
tions worked,  and  2  points  for  all  retirees 
w^orNed.  There  are  no  multipliers. 

AWARDS: 

A  plaque  will  be  given  tc)  the  top-$coring 
station.  Certificates  for  ttie  top  stations  in 
each  state,  province,  and  country. 

ENTBtES: 

Mailing  deadline  for  logs  is  October  Isi, 
They  should  be  sent  to:  Chris  Robson 
KB3A,  6^950  Kreider  Rd-.  Fairvievv  PA 
16415. 


QSO  X  S 

10 

no 

45 

25 
180 

55 

15 

10 
5 

45 

7S 
205 
130 


MS 

W5UCY 

75 

5 

375 

HHJ 

W2CJJ 

t05 

7 

73S 

NM 

KB5DQ 

45 

4 

IflO 

ENY 

N2BFG 

tdo 

9 

1710 

WNY 

KC70E 

30 

3 

90 

OK 

N5AFV 

70 

4 

280 

PA 

KA3DSW 

t20 

7 

a40 

SO 

KCOZU 

ao 

5 

400 

IN 

KD4PP 

40 

3 

120 

NTX 

WA50TK 

70 

2 

14^ 

STX 

W&PWG 

tas 

6 

1110 

VT 

K1HKI 

130 

7 

840 

VA 

N4GTU 

90 

7 

360 

WA 

KHTL 

36 

5 

175 

ONT 

vf;^kk 

35 

4 

140 

mi 


8)  Telegraphic  faugh 

9)  Northern  Ireland  pr^flyc 
10)  fslegaiive  reply 

13J  Two  connectors  that  |o*n 
Mt  S-U.  59^U 

151  Telegraph k:  ttiank  you 
W)  Stand  hy 


20}  Telegraphic  query 
22J  Rig  type 

23 J  Grid jmeter 

25}  Take  one  rig  and  another 
26^  Slang  for  tube 

28)  Canada  prefix 

29)  Current  type  (a&br.J 


John  Ecfwards  Ki2U 
78-56  86th  Street 
Glendai9  NY  11385 

RADIOS  WE  HAVE  KNOWN 

Oq  yov  rememtwr  the  Ijrsi  rrg  you  ewof  own€<J?  Of  course  you  do.  To  a  ham.  that  first 

^an9£e^ver.  transmttter.  or  receiver  is  like  a  first  »oya— a  memory  to  be  nurtured  and 

ihefi«hed  forever  J*ll  never  Jorget  my  first  ng.  Unlike  most  old  limers.  my  inilrat  radio  was 

k  VHF  jot}— the  venerable  Heath kii*    Si^er,  l  can  stilt  rememtier  ^entty  cradling  the 

backage  m  my  arms  as  i  rode  the  subway  home  from  the  old  Heathkit  store  on  New 

/orks  West  45th  Street  Tossing  homework  and  other  chores  aside,  I  constructed  my 

irst  rig  during  a  single  weekend  orgy  of  soldering  and  wir^g.  I  still  bear  a  one-inch  scar 

jn  the  spot  where  i  tried  to  solder  a  diode  to  my  left  arm.  Ah,  memories. 

The  onfy  unpleasant  experience  I  ever  had  with  that  radio  came  at  I  he  momeni  I  un* 
-■eiied  it  to  my  "Elmer. '  He  laughed.  Never  having  heard  of  VHF  construction  techniques, 
had  oscillator  cap&  and  resistors  dangli:ng  on  two-inch  leads  and  enough  cold  solder 
ointsto  make  a  Heath  technician  cry.  StiiL  with  some  help,  I  eventually  got  my  Silver  lun- 
ling  and  niade  quite  a  lew  DX  contacts  dunng  thte  terrific  sunspot  summers  of  %96B  and 
1969. 

I  have  no  idea  whatever  happened  lo  that  wonderful  ofd  ii§  tt  wa?  lost  while  moving 
luring  the  spring  ot  1972  Today.  I  use  a  Kenwood  T&5^  and  a  transvefter  on  stK.  You 
tnow,  t  miss  the  roar  ot  that  old  supei' regenerative  receiver. 


ELEMENT  2— MULTIPLE  CHOICE 

1}  Sonar  Radio,  the  former  farnous  maker  of  VHF  ham  transceivers,  currently  manufactures: 
DHFrigs  3)  antennas 

2)  CSs  4)  computer  peripherals 


ELEMENT  1  — 
(III 

1^  Commercial-made  boat  anchor 

7\  Crystal  oven  entrance 

fl)  Ham  antenna  m^ker  killed  by  CB 

boom 
ll}  Interference  type  (abbrj 
T2)  fellow  ham  (abbr4 
J6i  Ory 

17)  Kit  brand  formerly  sold  by  Allied 
19)  Another  kit  maker 
!1)  Book  publisher  qt  bill 

?4)  Cornell- 

»6)  KP4'land  city;  San 


CROSSWORD  PUZZLE 
ustration  1) 

271  Operator  (abbr ) 

30)  9-land  state  fabbr^ 

31)  Nationwide  etec Ironies  chain 
(2  words) 


Down 
1}  tast  great  ki!  seller 
2}  Month  before  Field  Day 
31  Former  lube  maker 
4)  €  Jand  slate  {abbr,} 
&)  Canada's  radio  aulhorlly  (abbr.) 
6)  Prototype  surfaces 


1 

2 

3 

4 

5 

^^■6 

^H 

7 
13 

ft 

S 

10 

g 

11 

14 

IS 

12 

■ 

^ 

■ 

1* 

|17 

18 

^H 

■ 

1 

g 

23 

IS 

7fi 

21 

22 

■ 

■■■ 

24 

2i 

av 

2« 

27 

1 

^^^^^^|i 
^^^^^^^■i 

■     ■ 

■ 

29 

30 

31 

1 

Wustfstion  t, 
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2}TTie  ftfst  popular  ^-metef  tfanscoiver  was  the 

I J  Galaxy  Hightopper 

2)  Clegii  Odin 

3)  Gon^t  CofTimtiniqator 
4>  KetiwcKKJ  T&520 

3)  An  "audi[>ri"  mBs: 

1)  a  1>|>e  o1  arnprifjef 

2)  a  lube 

3}  an  of  d' fashioned  o  sell  la  tor 
A)  a  musical  instfument 

4)  Which  of  Ihe  followinQ  was  NOT  a  Halllcraftarfi  rig; 

1)  SX-lii 
2iHT  17 

3)  Ht'220 
4)Super  BkvrFder 

5}  E  f  Johnson  s  HF  transmitter  hit  was  itnown  as  tlie: 

t)  Vikinf 

2)  Sigoai  Slicer 
arCofnet 

4]  OSfir 


4!    Durtng  Its  eM\m  Ntstory,  ^ntematianal  Crystal  has 
manufactured  only  Ofie  typ«  of  product — crystals. 
51   TTie  firsi  iransmlltar  Offered  by  H«ain  was  ihe  MoftleSA- 


ELEMENT  3~MATCHING  I 

Match  Ihe  form&r  ham  manufacturers  ancf  distribjlors  in  Column  A  wHh  their  QTHs  in 

Cofumn  0. 


Column  A 

Column  B 

t) 

Sic^band  Engme^^s 

A) 

Oceanslde  CA 

2) 

Son^r  Ba^io 

m 

Bfi>oklyn  UY 

3) 

LTV'Unrvaf^ly 

Q 

ByrbanK-Ananeun  CA 

4J 

SquiieS'Sariilars 

D) 

C^tcago  IL 

5) 

Rfig€ficy 

m 

Jamaica-Syos^t  KV 

6) 

Galajty 

n 

Milllii0on  Watcnun§  NY 

7) 

Terminal  Radio 

G) 

Buchanan  Ml 

i) 

Bur9tein-Appiebe« 

M) 

Indianapolis  IN 

9) 

Lafayette  Radio 

n 

Jersey  Shore  PA 

W\ 

Ampere-K 

J) 

San  Francesco  CA 

t1) 

G  rem  lee  Tool 

K) 

HIcksviMeNY 

12i 

Gonsei 

M 

Harrison  HJ 

13) 

HalUcrafters 

MJ 

Council  Bluffs  EA 

14) 

RME  Electro  Voice 

N) 

Kansas  City  MO 

15) 

AlttromCS- Howard 

Ol 

Mars  1-lJll  NC 

161 

Uncle  Dave's  Radio  Snack 

PJ 

Ait>any  bjy 

(Fori  Orange  Ra>diOk 

Ql 

Okiar>o^aCity  DK 

11^ 

Atlas  ^adio 

fl> 

Boston  MA 

18J 

Hannmarlynd 

S) 

Waseca  MM 

1^} 

E  F.  Jotinson 

T) 

RocKford  li 

20) 

nCA  Eipctmn  Tufees 

UJ 

Ne*  yofk  NY 

ELEMENT  4— MATCHING  II 

Match  thu  currenl  ham  msnufacturers  and  distributors  in  Columrt  A  wUh  their  QTHs  in 
Colurnn  B 


THE  ANSWERS 

BhmBnt  1: 

See  1l]  lustration  1  A, 

Efsment2: 

■|_4     1975;  Ham  makers  turn  to  CB.  i9B3:Ham  makers  turn  to  computers.  1990: 

Automat: Me  makers  turn  to  ham  radio? 
2—3    The  year  was  1952  and  (he  mode  was  AM.  Gould  the  firsl  jammer  be  tar 

betiind? 
3—2     Lee  OeFarest's  revoJution  in  electronics:  tt>e  audion  was  the  first  trtode. 
4—3    The  HT^220  is  Motorola's  popglaf  VHP  han,ij-held  Iransceiver 
5—1     More  thm  one  Novice's  first  rig. 

1_j.  2— B,  3—0.  4-F.  5— H,  B-M,  ?— U.  8— N.9— E.  IQ-K.  11— T,  12-C.  13-D, 
14— a  15— a  16- P.  17- A.  te— O.  19— S,20— L 

f /emertl  4: 

1  — H,  2— O,  3— F,  4— fl,  a— U,  6— Q,  7— K.  6— A,  9—1,  10— J.  11— C.  12-0,  13— R 

14— M,  15— G,  16-E,  17— N,  18— P,  19— S,  20— L 

Ehment  5r 

1— True       It  was  almcsE  Identical  to  Kenwood's  own  TFI-22D0,  except  that  \he  Ken- 
wood nfiodel  had  additional  channels. 

1— False     Vibrople^  s  bug  was  called  Ihe  ''Lightning  Bug,"  Tfie    'Siitz  Bug"  i 
Ckjshcraft's  lightning  arrester 

3 — Fafse    How  aCMDUt  Arthur  Radio?  Collins  Radio 

4 — False     Tlie  company  tias,  from  lime  lo  linve,  made  and  Snuld  leceivefs.  oscillatorE 
ar^d  oth«r  products, 

S-Falso    Tlw  AT'1  in  1953. 


SCORrNG 

Element  f: 

Tweniy  points  for  Ihe  completed  puzzle,  or  one-half  point  for  each  question  correctly 

ah?5wered. 

Element  2: 

Four  points  for  each  correct  answer 

Element  3: 

One  point  for  each  cotiect  maLtch^ 

f  iemem  4. 

One  point  for  eaclr  correct  match. 

Ehmenf  5: 

Four  points  fpr  each  correct  ar^wer. 

Have  the  mi  SIS  ol  nostaigta  dimmed  your  memory? 
1  20  points— First  rig  was  a  CB. 
21^  points— Can't  remembef  your  Urat  rig. 
^1-60  points— Your  first  rig  waa  your  only  rfg. 
G1  fiO  points^Still  own  ewery  rig  you  ever  used. 
ei  tlXI  points— First  rig  was  a  CoNlns. 


ColiOTin  A 

1J  ^pectruifi  Cemmynications 

2)  Larsan  Antennns 

3)  M^cfotronics 

4)  GLB  El^troni^cs 

5li  Communications  Specia^i^st? 

6}  Antenna  Spectahsts 

7i  Hustler 

9)  HAL  Communications 

9)  MFJ  Enterprises 

10)  Kantronics 

11)  An^ateurWhoiesaie  Electronics 

12)  R  L  OrakQ 
t3)  Cushcrati 

14)  Advanced  Elecrronic  Appllcalioni^ 

T5)  Collins  Radio 

16)  Roool  Ras^arcfi 

I7|  Clegf  ComfnunicafiDns 

101  KLM  Electronics 

If)  Ham  Raaio  Cent ef 

2D)  Barker  &  Willian\sofl 


ELEMENT  5— TRUE-FALSE 

1)    The  famous  Drake  2-meter  portabJe— the  TR-2SC  — was 

acluaHy  made  by  ICenwood. 
21.  A  famous  semi-suto malic  keyer,  was  kivowo  as  the  BItIz 

Bug. 
31    Arthur  A  Collins  \V9CXK  was  tin  founifer  of  H^ntf 

FEadio 
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CataMnn  B 

A)  Urbane  IL 

Bl  Buffalo  NY 

C)  Miami  FL 

D}  Miamis&urf  OH 

E}  San  Diego  CA 

F)  Tufloch  CA 

G)  Cedar  Rapids  lA 
H)  Norristpwn  PA 

I)  Sieadhemp  NY 

J)  Lawrence  KS 

K.)  KlHSlmmee  FL 

LJ  Bristol  PA 

M)  Lynnwood  WA 

N)  Lancasiet  PA 

O)  Vancouver  WA 

1^  Morgan  Hii»  CA 

Ol  Cleveland  QH 

R)  Mar>ch  ester  NH 

S)  St  Louis  MO 

1}  Mississippi  MS 

U)  Orange  CA 


True       False 


L  U  N 


K  N   I   G  H  T  K   I   T 


RAD   I   OSHACK 


Wustmtfon  lA. 


DUB 

D||M 

■■o 

■  dH 

i 


hu-gam 


•  TOWER 

•  ROTOR 

•  1^  Package  Deal  •  i^ 

fnds  lufy  itsf.  1983.  Hurry!  -  Order  frofn  AES 
today.  I  he  complete  package  will  be  shipped  to 
you  PRE  PAID  with  HU  SHIPPING  CHARGES 
wtthin  the  continental  48  States. 

Hy-Gain  EX-14  Exploier  14  20- 15-10  meter 
beam  New  driven  elemertl  design,  covers  full  band 
under  2:1  Maiimum^egai  pcwer;  14"*  Ih"  boQm;  7.5lt^ 
wind  area;  stamless  hardware:  1:1  t^alun;  43  lbs. 

Hy«Ga(n  HG52SS  ST  Self  Supfiortmg  Crank  Up 
Tower  Rated  9  ft^  @  50  mph  Galvanized  steel, 
includes  hantJ-cranKed  winch;  retracts  to  21'  With 
base,  rotator  plate.  10'  mast  and  (3)  coait  sup  port  arm  s- 

H  y-  Gal  n  C  D  -45- 11  Me  d  i  u  m  d  u  ty  rotor  f  o  r  a  r  ra  y  s  l  p 
to  8.5  fP,  intower  mounted  Bell  design,  98  ball  bear- 
ings and  disc  brake  system.  Independent  brake  retease 
&  CW/CCW  rotation  switches.  Meter  readout  accurate 
to  t  P.  Requtres  8-conductor  cable. 

ParJtag?  components: 

EX-t4  antenna  W/6N-86  b^lun  , . . 

HCS2SS  crank-up  tower 

HGlO  10  mast ,..«*. ««4«.4*#*« 
HGCOA  coax  arms  (3),  $11  ea  .  .  * 
CD"45«II  rotator  ...,.*.«...,  .-.  « 

Total  Regular  Value  -  $1 767.40 

PACKAGE  PRICE -SI 267'" 

(YOU  SAVE  $500,00  + SHIPPING) 

or 

You  choose  a  Package!,,*  Purchase  any  other 
Hy-GainTower/HF  Beam/Rotor  Combination,  add 
any  other  Hy-Gatn  or  TELEX  items  and  receive  an 
additional  10%  Discount  from  our  already  Low 
Sale  Prices  on  the  entire  package,  plus  get  FREE 
Shipping.  Does  not  include  HyGain  lo£-periodics 
or  R-3501  rotor.  Ends  7/21/83  -  Order  Now.'. 


Regular 
$  39S,9S 
.  109S.0O 
.  GB.SO 
,  39.00 
.    164.95 


KLM  KT-34A 

4-element  trapless 
20-15-10  meter 
bedfn 


UPSshippable 


Quantity  Limited 
a  I  Special  Price 


Regular  $389^^ 

Speciar  $299" 


Order  Toll  Free:  1-800-558-0411 


GLOSEOUT 


CUSHCRAFT  Multiband  Beams 

Model  Regular  SALE 

A'3  20/15/lOm,  3el,  U'  boom $249.95  179« 

A-743  40  or  10  MHz  add  on  kit 89.95   69" 

A-3SK  Stainless  steel  hardware  kit     49.95    39^*^ 

A-4    20/15/lOm.  4el,  IB' boom....»    329.95  229*^ 

A-744  40  or  10m  add-on  kit  89.95   69** 

A-4SK  Starless  steel  hardware  kit     54  95   44'* 


Mini-Products  HQ-1 

4>band  HYBRID  QUAD  Antenna 


A  compact,  gam  antenna  thai  providing  maximum 
efficiency  in  the  smallest  practical  sfze,  Uses  a  unique 
loaded  quad  reflector  and  overcoupling  principle  that 
results  in  a  wide  bandwidth  and  good  forward  gain. 
Bands  -  6.  10,  15  &  20  meters;  Power  -  12D0W  PEP; 
Element  length  -  IV:  Boom  -  AW;m.  - 15 lbs.  Install  & 
turn  w/TV  hardware.  (Reg.  1159.50)  ,.,Sale  St 39" 


BUTTERNUT  Vertical  Regular  sale 

Hf-6V  80/40/30/20/15/ 10m  vertical  S169  50  119*' 
TSR'IGOHD  High  power  ISOm  adapt  55  50  W* 
RMK'lt  Roof  moon!  kit  w/radials  47.00  42»* 
STR^I!  Radial  kit.  only... 3150   29** 


ALLIANCE 

Dual-Speed 

Rotor 

Model  HD-73 


BELDEN  8214  RG-8  (foam  type)  coaxial  cable 
IW  bulk  roll  *  $36"*^  other  lengths.  42C/ft, 

BELOEN  U4S  8  condtjctof  rotor  cabfe 

100'  hulk  roll  -  $29*=;  other  lengths,  33«/ft. 

BELDEN  9405  Sconductor,  hvy-duty  rotor  cable 
100'  bulk  roll  ■  $39";  other  lengths,  44C/ft 


KENWOOD  TS'I20S.  130S.  530S,  830S  Dwnersf 

DFC-230  Digital  Frequency  Controller  26  H;  step  D^gFtal 
VFO  w/4  Memories/Scan  Control  Xcvr  frequency  trom 
UP/DOWN  mic.  (supplied}  or  FAST  STEP  switch  Scan 
speed  seFectable  in  stnEte,  slow,  or  fast  continuous  20  Hz 
steps  from  mic  Transfer  freq,  from  VFO  memory  or 
memory'VFO;spJilfreo,  with5(cvrVF0on  Transmit.  DFC^ 
230  on  Receive.  (Reg.  J289^^} .,  Closeaut  $160" 


YAESU 

FV-IOIZ 

Wernal  VFO  (or  the  FT 
lOlZ/ZD,  FT90I/902 
series  tf  msceivef  j. 
Regular  $175 

CloseoutS128*> 

SP-901P 

Spealef /Hybrid  phane 
patch  comb^natjon  for 
FT^90!/9O2/l01ZD 
Regular  $76 

Closeout  $59'° 


A£A  HTM  MICROPHONE 

Electret  type  w/ volume  control 
and  plug  wired  for  ICOM  HT's 

Closeout  -  $9^^ 


MAXOK  ilX  49S  49  MHz  FM.  Z-*ay  radto  with  boom 
mic  headset/wfijp  am.  Clips  to  belt/pocket:  Manual  or 
''h*n€i*-ir00'*  VOX  operation.  Great  f oi  tower  work! 
100m  W;  up  to  1/2  mile  range  4%'h  -  2^^w  »  Td,  9oz, 
Uses  (IJ  9v  battery  $49*^each,M4*'e3ch.  m  pa^rs. 


In  WIsconsJn  (outside  Milwaukee  Metro  Area) 

1-800-242-5195 


\  Ji  fill  II J  J  ^  KiiJ  ;lilM*liJ 


4828  W.  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216  -  Phone  (414)  442-4200 


Inc, 


BRANCH  STORES 


WICKUFFE.  Ohio  44092 

28940  Eucfid  Avenue 

Phone  1216)  585-7388 

Ohio  WATS  1-800-362-0290 

3i;:ri-800'321-3594 


ORLANDO.  Fla.  32803 

621  Commonwealth  Ave. 

Phone  (305)  894-3238 

Fla   WATS  1-800  432  3424 

S/ 1^800-327-191; 


ANOO.  Fla.  32803  CLEARWATER.  Fla.  33575 
iJommonwealth  Ave.  1S98  Drew  Street 

ne  (305)  894-3238  Phone  18131  461-4267 

ATS  1-800  432  3424  No  In-State  WAfS 

1-800-327-1917        No  Nationv^ide  WATS 


LAS  VEGAS,  Nev.  89106 

1072  N   Raocho  Drive 

Phone  (702)  647-3114 

No  In^State  WATS 

K;  1-800^634-6227 


Associate  Store 

CHICABO.  Illinois  60630 

ERICKSON  COMMUMCATIONS 

5456  N.  Milwaukee  Avenue 

Phone  (312)  631-5181 

nl^l^  1-800-621^5802 
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Daisy  wheel  quality 
without  daisy  wheel 

expense*      ] 

You  na?d  the  quality  print  that  a  daisy  wheel 
printer  provides  hot  the  thought  of  buyingone  makes  your 
wnflcr  \vilr.  Tht'  SfkoncJ^t  Interface,  a  5tep+^v-5tep  guide  to 

incLTfacing  ;m  IBM  Selectric  I/O  Writer  to  your  microconi' 
purer,  will  give  you  that  quality  at  a  fraction  of  the  price. 
George  Young,  co-author  of  Microannlyutmg  magtisine's 
pt>pulaf  **Kik>haud  Klassroom"  series,  offers  a  knv<osr  ol- 
ternative  to  buying  a  dai>%  wheel  printer* 
TTu;  Seidcmc^t  Interface  includes:  r 

•step-hy-^tep  iuptructions 

•  tips  on  purchasing  a  used  Selectric^^ 

•infomiation  on  various  Sdectric^^  models,  in- 
cluding the  2740,  2980.  and  Dur^i  1041 

•driver  software  for  Z80,  8080,  and  6502  chips 

•tips  on  interfacing  techniques 
With  Ths  Sdearic  Inierfact  and  some  background  in  etec- 
iTonics,  you  can  have  a  high-qualitv,  low<ost,  lener^iuali- 

ty  printer.  Petals  not  included. 

r 

Credit  card  orders  caU  TOLL-FKEE  1^800^258^5473.  Or 
mail  your  order  with  payment  pluf^  $1.50  shipping  and 
handling  to:  Wayne  Green  Inc,  Attn;  Retail  Bt>ok  Sales, 
Peterborough,  NH  0345S. 
Dealer  inqyiries  in\dted-  '  Ct  i  -^    n  ^ 


ft 


D  Yes,  1  want  Selcciric  Interface  tBK7388>-    Endowed  is  $12.97  per 
copv  plus  $1.50  ft>r  shipping  and  handling. 

D  MASTER  DVISA 


□  AMEX 


Card     # . 


Expires 


AJiJre*5 
City  _ 


State   and   Zip  ,,^^^^__^.^^^^_^^ 

Alt  LTrdtTs  stitpped  UPS  jf  curnplcCff  Jtreci  ^kklfrci^i  ii  given. 


338Q6S 


The  call  for  authors  is  out! 

Wayne  OrMn  Books  announo6s  a  Sep- 
tember 1,  1983  deadline  for  submitting 
manuscript  proposals  for  the  upcoming 
publication  list.  Ideas  for  book4ength 
manuscripts  about  any  microcomputer 
system  or  area  of  electronics  will  be  con- 
sidered.  In  addition  to  payment  and 
royalties,  we  offer  our  distribution 
channels  and  the  marketing  support 
your  book  deserves. 

Send  proposals  or  requests  for  a  copy 
of  our  Writer's  Guide  to: 

Editor,  Wayne  Oreen  Books 

Peterborough.  NH  03458. 

Or  caU  toU-frM  1-800*343*0728. 


MAKE  IT 

EASY  TO  SAVE 
your  copies 


7?  Magazine 

Your  magazine  library  is  your  prime  reference  source— keep  it 
handy  and  keep  it  neat  with  these  strong  library  shelf  boxes. 
They  are  made  of  white  corrugated  cardboard  and  are  dust  resis- 
tant. Use  them  to  keep  all  your  magazines  orderly  yet  available 
for  constant  reference. 
Sell-sticking  labeb  are  available  for  the  following: 
SO  Micro  73  Magaiins     Radio  Electronics 

Microcomputing  QST  Personal  Camputtng 

inCider  CQ  HOTOiCq 

Desktop  Compufing     Ham  Radio       Interface  Age 

One  box  (BX 1000)  is  S2,00, 2- 7  boxes  IBX 100  Mare  $1.50  each, 
and  8  or  more  boxes  JBX1002)  are  S  1.25  each.  Be  sure  to  specify 
which  labels  we  should  send. 

Call  TOLL-FREE  for  credit  card  orders: 

l-800'258'5473 

7B  Magazine 

Attn:  Book  Sales.  Peterborough,  NH  03458 

□  SHIPPING  AND  HANDLING  CHARGES  S2,D0  per  order,  up 
to  and  including  a  quantity  of  eight.  25*  for  each  additional  box 
ordered.  D 


I 
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RADIO 


FOR  THE  NOVICE 

New,  updated  editions 

of  our  famous  novice 

license  study  guide  and  novice  study  tapes. 


*j» 


$ifr-Xt 


u-m»j***  I 


NOVICE 
UCENSE 
_._    STUilY 


HUE 


•  NOVICE  LICENSE  STUDY  GUIDE— by  Timothy  M  Daniel  N8BK,  Here  is  the  mosi  up  to  dale  novice 
guide  available.  U  is  complete  with  Initormation  aboyt  learning  Morse  Code,  has  the  latest  FCC  amateur 
fag ulat ions  and  the  current  FCC  appNcailon  Jorms.  This  guide  is  not  b.  questlon^anawfif  memorization 
oourse  bul  ralher  it  efnphasi^es  the  practical  side  of  gett^n-Q  a  ham  license  ar>d  putting  a  slaiion  on  itie 
air.  It  re  fleets  *hat  the  FCC  expects  a  No¥<ce  to  know  withovt  page  after  page  of  dutt  theory  The  most 
cuirefit  inrofinaijon  still  available  at  last  years  prictt  SG73S7  S4J^,^ 

•  NOVtCE  STUDY  TAPES— If  yoii  are  just  getting  started  in  ham  radio,  you'll  f  tnd  tfmse  tapes  indispen^ 
saD^e'  This  up-to-thke-mlnute  revisian  of  the  T3  Stud:y  Course  is  the  perfect  way  to  learn  everftnmg  you 
need  to  breeze  throygh  the  Movice  written  exam  Theory,  FCC  regylations,  and  operating  s*tilis  are  alt 
covered,  ancf  you'll  be  amajed  a;  how  Jasi  you  learn  using  these  tapes ^ 

Once  the  test  Is  behind  you.  these  tapes  will  go  righl  on  being  useful,  tjecause  they  &ie  packed  with  hie 
latest  information  on  setting  up  your  own  ham  station,  and  getting  on  the  air. 

Thousands  of  people  have  discovered  how  easy  learning  trorn  cassette  can  be — order  now  and  enter 
Itw  lascrnating  worJd  ol  ham  radio^  CT73O0  Set  at  3— Sl5  35^ 

Soeritists  have  proven  that  you  i^^rn  fastef  by  ijiStenm^  than  by  reading  tiecause  you  can  play  a  cas- 
sette tape  over  and  over  m  your  spare  time— even  whiie  youfe  driving  *  VotJ  get  more  and  rrtoie  mfo 
each  ttmeyou  near  it  Voucan  t  progr^^  w^t  rrout  solid  t^rHaamefitais  Ineseibree  hour  long  tapes  give 
you  atl  the  basics  you'll  need  to  pass  the  Kovice  exam  easily  You  N  t\Bve  an  understanding  ol  ir>e  ba 
sics  which  will  be  invaluable  to  you  tor  the  rest  of  your  nfe!  Can  you  afford  lo  take  your  Novice  einam 
without  first  listening  to  these  tapes? 

Special  Offer!  Both  Novice  License  Study  Guide 
and  Novice  Study  Tapes  $19.95  Order  NP7300. 


J 


GENERAL  LICENSE  STUDY  GUIDE 


GENERAL 
LKENSE 
STtlDf 
GUIDE 


i*Wi^ 


GENERAL  LICENSE  STUDY  GUIDE— By 
Timothy  M.   Daniel   N8RK  This  is  the 

comptete  guide  to  the  General  License. 
Learning  rather  than  memorizing  is  the 
secret.  This  is  not  a  question-and- 
answer  guide  that  will  gather  dust  when 
the  FCC  issues  a  new  test.  Instead,  this 
book  will  be  a  helpful  reference,  useful 
long  after  a  ham  upgrades  to  General. 
Includes  up4o-date  FCC  rules  and  an 
application  form.  Order  yours  today  and 
talk  to  the  world.  SG7358  $6.95 


Style  W 


WSiSiM/'t 


W2NSD/1 


Stvtf  Y 


^ 


Style  X 


ll"Z»A'.«J*^f 


•  QSL  CARDS—  T2  turris  out  a  taniasiic  seneiS  ol  QSL 
cartH  at  about  half  the  cost  of  having  ttiem  d:ane  e^se^ 
wtie  re  bee  ause  1  hey  are  r  un  as  a  f  i  j  {- 1  r>  pet  ween  pr  i  n  t  mg 
books  and  othef  Uems  m  the  73  Pnnt  Shop  250  Style 
W— aW0250— tor  18.95';  500  Style  W— QW050D— lor 
SI 3,95*.  250  Style  X— QX02SO— tor  $a.95';  500  Style 
X— QX0500:  250  Style  Y-QY02&0-lor  S8.95'  5O0 
Style  ¥— QY0500— for  J13  95'  Allow  6-lZ  *ks  tor 
delivefy. 


UBRAHY  SHELF  BQXES-- These  sturdy  white  corru^ 
gated,  dtrt  boxes  each  hold  a  full  year  ot  73,  Microcotri' 
putifig  or  80  Micro  Desktop  Computmg,  inCider.  With 
your  order,  request  sett-stJckIng  labels  for  any  of  the 
following:  73^  Microcomputing,  30  Micro,  Cu,  QST, 
Hafn  RaBio  Personal  Computing,  Rd0io  Eiectronic^,  in- 
tB/fate  Age,  ani^  &yt».  Order  1  — BXtOOO— toi  S2,00" 
Of der 2?— &X2002~f&r Si  50 each " , ortfer 8 or nnore— 
BX 1002— for  SI 25  each*. 


For  Your 

Ham  Shack 

73  Magazine 
Binders 

•  Preserve  ancf  protect  your  collection  for  a  litetimel 
Order  tnese  haridsonne  red  tamders  with  gotd  lettering 
S7  50  far  1,  3  lot  $21.75,  6  for  $42,00  jPostpaid  within 
USA.  please  add  S2  50  per  order  outside  USA)  Ctteck  or 
monef  order S^  onfy^  no  p/tone  Of  COD  O/tfe/s  73 
6ind«fV,  P.O.  Bq*  5120.  PhitadelpWa.  9k  19141 

*^CiT£^AtM>re   ftdilre**  (or   Binder*  oolf. 


73 

Code  Tapes 

any  four  tapes  for 
$15.95!  $4.95  each 


"GENESIS" 

5  WPM  —  CT7305— This  is  the  beginning  tape  tor  people 
who  do  not  knoiiw  ttie  ccxJe  at  alt.  It  takes  therr  through 
ttie  25  letters.  lO  nomDers  and  necessary  punctuation, 
complete  with  practice  every  step  of  the  *ay  uismg  the 
newest  Phtz  teaching  tecrintques  ll  is  almost  miraic 
utous'  Inorvehotitr  many  peq^ie — ir*cfudfr»g  kids  of  ten — 
are  atjie  to  mastef  ttie  code  The  *»*«  of  learning  gives 
conlidence  to  Pegmners  wtKi  might  ottkei^ise  dfofi  out. 

"THE  STICKLER" 

6^  WPM— CT7306— This  is  the  practice  tape  for  the 
Novice  and  Technjciar%  liicen^ses  U  ts  made  up  of  one 
solid  noiit  of  code  sent  at  tt«  oftiCfal  FCC  staPhdard  ino 
tAtittr  tape  we've  r^e^d  uses  these  standards,  so  many 
peopJe  fivnk  the  code  when  they  are  suddenly— under 
p'tes&u'e — faced  *ith  characters  sent  at  13  *pni  and 
spaced  tor  5  wpmii  This  tape  is  not  memor^^atJ^e.  unJil^e 
the  zany  5  wpm  tape,  since  the  code  groups  are  entirely 
rarkdom  characters  sent  in  groups  of  five. 


ii 


BACK  BREAKER" 


13+  WPii— CT73t3— Code  groups  again,  at  a  bns»(  i* 
per  so  you  witl  be  at  ease  when  ycxi  Sit  do-Ani  m  front  ot  trie 
^eely^ed  gove*nni«nt  inspector  and  he  starts  sending 
you  pi  am  lar^uage  at  only  13  per  You  rieed  this  extra 
margin  to  overcome  the  panic  which  js  universal  m  ttie 
test  31 1  bat  ions  When  you've  spent  your  money  and  t^me 
to  take  the  test  you  It  ihank  heaven  you  had  this  t>ack 
breaking  lape 

"COURAGEOUS" 

ai|+  WPM— CT7320— Code  is  *l^t  eets  yoy  wrl^efi  you 
go  lor  the  Extra  Ctasa  license  It  iS  so  embarrassing  to 
panic  out  just  because  you  didn't  prepare  yourselt  with 
this  tape.  Though  this  is  only  one  word  faster,  the  code 
groups  aresodittlcult  that  you'll  almost  I  all  asleep  copy- 
ing the  FCC  stuff  t>y  comparison  Users  report  that  they 
can  1  believe  tio«  easy  20  per  really  is  with  this  fantastic 
one  hour  tap& 

"OUTRAGEOUS" 

25+  WPM— Gr7325— This  is  the  tape  for  that  small 
group  g(  overachieving  hams  who  wouldn't  be  content  lo 
simply  sal  isty  I  he  code  requirements  ol  the  Extra  Class 
license  lis  the  toughest  tape  we  ve  got  and  we  keep  a 
permar>cnt  Jjle  ol  hams  who  have  mastered  it  Let  us 
liiiow  wt>en  you>e  up  to  speed  and  we'll  inscribe  your 
name  «n  ?3's  CW    Hat  I  ot  Fame " 


BACK  ISSUES— GoFTiplete  your  cot  lection;  many  are 
prime  collect  a  bies  now.  classics  in  the  field!  A  full  col- 
lection is  an  invaluable  compendium  of  radio  and  elec^ 
tfonicA  itfMiiirtodse^ 

73300         73  BACK  ISSUE- BEFORE  JULY  1960      _ 

,...t  3.00 

73360         73  BACK  ISSUE  JULY  1960  THRU  OCT  I98t 
......$  3,50 

73350P       73  BACK  tSSUE  NOV   1981  TO  PRESENT 

$3  SO 

73005         73  BACK  ISSUE-5  YOUR  CHOICE 

73010         73  BAC^  ISSUE— 10  YOUR  cSoiCE 

....„ _ „.f1ft  00 

73025         73  SACK  ISSUE— 25  YOUR  CHOICE 

__  .S?7  00 

73 1  as         73  BACK  isStTE— is  OUR  CHOJCE 

....$14.00 

Shipping:  Please  add  $1.00  per  magazine  Orders  of 
ten  magaiinea  or  Iwenty-tive  magazines  add  $7.50 
per  order. 


\     pu 


'Use  the  order  card  in  this  magazine  o'  itemize  your  order  on  a  separate  piece  ot  paper  and  mat  I  to:  73  Radio  Bookshop  #  Peterborough  NH  0345S  Be  sure  to  include  checK  or 
detalJed  credit  card  infofmation.  No  CO.D.  orders  accepted,  $1.50  for  the  first  book,  $i  00  each  additional  book  for  U.S.  delivery  arrd  foreign  surface.  For  foreign  airmail  $10.00 
per  book  Please  aflow  4-6  weeks  lor  delfvery,  Ouestions  regarding  your  order?  Please  write  to  Customer  Service  at  the  above  address.  (Prices  subject  lo  change  on  books  not 
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VHF 


VNF  MtTEHHA  HAHUBQW~Tt\6  new  VHf  Amm\ffM 
HmmHfOQk  entails  irie  theory,  design.  arKi  coAstoiction 
of  huhOreds  of  diff«refit  VHF  and  UHF  antennas  a 
practical  book  ivnrten  for  the  average  amateur  who 
lakes  pi  in  buNd^ing.  nat  fulF  of  complex  formulas  for  I4^e 
design  engineer.  Packed  m\h  fabulous  antenna  projects 
you  can  buiFd.  BK73ee  $5.95  ' 

ALL  ABCLIT  CUBICAL  QUAD  ANTHNf^AS  {2nd  »di- 
Jiofi)— The  Ciassic"  on  Quad  destgn.  meory,  con- 
structiorv,  and  operation.  New  2ml  edition  conlalns 
reew  feed  and  maidiine  syslams  and  new  data.  BKI  t96 
S6.95. 

THE  ftAOlO  AMATEUR  ANTENNA  HANDBOOK— All 
about  wire  antannaSn  beams,  tundra,  baluns,  coa^, 
radials.  SWH  and  towers.  Clear  and  complete  i^nforma- 

StMPLE,  LOW-COST  WIRE  ANTENNAS  FDR  RADfQ 
AliATElJII&— All  oew  data  and  everything  you  want  to 
ki^m  aixiilt  low^QSl,  muiitii-band  antennas,  inexpensive 
beams,  "irwisibto"  antennas  fo:  hams  lit  'loiioh"  loca 


h 
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Long-Wire 
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73  OIPOLE  AND  LONG  WIRE  ANTENNAS— by  Edward 
M,  Noll  W3F0J  Tfiis  PS  tna  fitst  cofiection  of  virtually 
every  type  of  wire  antenna  usecf  by  amateurs.  tnci:ude*& 
dimftnsions,  ccnljguration$.  and  detal>l@d  construcMon 
data  for  73  dHlerent  anienna  typea  Appendices 
deacrlbe  the  construction  of  noise  brldQC^s,.  I  me  tuners, 
and  data  on  measuring  resonani  Trequency,  velocity 
factor,  and  swr,  BKi0t6  15,50.' 

BEAM  ANTENNA  HANDBOOK  |N«v  Sill  acfltton)— by 
Mrljiam  I  Oir  h.  Stuart  D.  Cowan.  Vagi  beam  tbdory,  cofT- 
struct  ton  and  operation  InfomialHHt  on  wire  bMinft. 
SWR  curves  siwJ  matchmfl  systems.  A  *'must"  Ipf 
serious  DXers.  BKt137  S7.^ 
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HOW  TO  DEFEND  YOURSELF  AGAINST  RADAR— by  Bruce  F.  Qogner  and  James  B.  Bodnar,  a  lawyer  and  radar 
expert.  This  b^ook  gives  you  the  ammunition  to  chailenoe  the  radar  "evidence"  that  uBuatly  leads  to  a  speeding 
convjclion.  The  maior  part  of  the  tJOoK  details  the  inner  workings  Of  radar— you'll  become  more  of  an  enpert  than 
most  police  officers  and  judges.  The  remainder  of  the  book  ouflines  how  to  defend  yourself  againsl  a  sp€edin@ 
ticket — the  observations,  measures  and  testimony  you  must  obtain  to  defend  yourself  without  the  help  of  a 
lawyer.  The  price  ts  a  lot  iess  than  a  fine'  BKt2D1  16.95  * 


MICROCOMPUTER  BOOKS 


T>1E  5ELECTRIC  INTERFACE— by  George  Young.  Vou 
nee4  the  quality  print  that  a  daisy  wheel  printer  pro- 
vrdes  but  ttie  thought  of  buying  one  makes  your  wallet 
will.  SELECTRICTm  INTERFACE,  a  stepbystep  guide 
to  interfacing  an  iBMSelectric  I/O  Writer  to  your  micro- 
computsr,  wrij  give  you  that  quality  at  a  fracllon  of  the 
price.  George  Vou  ng^  co-author  of  Kilobauci  Microcom- 
putfng  magazine's  popular  "Kilobaud  KJassioom" 
series,  offers  a  low -co  St  alternative  to  buying  a  daisy 
wheel  printer.  SELECTRICINTERFACE  mciudes:  step- 
by-step  instructions,  tips  on  purchasing  a  used  Setoc* 
Iric,  information  on  various  Select  ho  models,  mclud- 
Ing  The  2740,  2960,  and  Dura  1041^  dnver  software  toi 
ZBO.  8080.  and  fiSOZ  chips,  lips  on  interfacing  tech- 
niques. WJlh  SELECTRIC  INTERFACE  and  some  bach^ 
ground  in  electronics,  you  can  have  a  high-qoalityK  low- 
cosl,  letter  qyalFty  printer  Petals  not  tncluded^  9K73a6 
$ta,97 


TEXTEDIT — A  Complete  Word  Processing  System  \n 
kit  form— by  Irwm  Rappapori  r£xr£D/7isanme;ipefV 
sive  word  processor  that  you  can  adapt  to  suit  your 
needs,  from  writ  ing  form  letters  to  large  texts.  Mjs  writ- 
ten in  modules,  so  you  can  load  and  use  only  those  por- 
tions that  you  needJnciuded  are  modulBB  that  perform 
right  justification,  ASCJI  upper/Jowercase  converslion, 
one-key  phrase  enierlng.  complete  editorial  functions, 
and  much  moie!  TEXT£DtT  i9  written  kt\  TRS-fiO*  Disk 
BAStC^  and  the  m>odules  are  documented  in  the 
auttwr's  admirably  clear  lutof  iai  wriinng  styfe.  Not  only 
doe$  trwin  Rappaport  exptatn  how  lo  UM  TEXTEDi  T.  he 
also  explains  programmmg  techniques  imptemented 
in  the  system  TEKTEDtT  is  an  inexpensive  wofd  piO' 
cesser  that  helps  you  learn  about  6AS(C  program- 
ming. It  is  written  torTRS^SO  Models  1  and  III  with  TRS- 
DOS  2.2/2.3  and  32K.  'TRS  00  and  TRSDOS  are  trade- 
marks of  the  Radio  Shack  Division  of  Tandy  Corpora- 
tion, aK7387  S9.97 


40  COMPUTER  OAMEB  FROM  KILOBAUD  HICROCOM^ 
PUTING— ^orty  gpmas  in  nine  different  categpries^ 
Games  for  large  and  smaft  systems,  and  a  section  on 
calculaiof  games  Many  vatsions  of  BASIC  used  arKi  a 
wide  variety  of  sv5.tems  i^Bf>fe«ented.  A  must  for  ttie 
serious  computer  gamesman.  BK738t  $7.96' 


KlLOiAUD  KLASSROOiM— By  Qeorge  Voijng  and  Peter 
Stark.  Learning  electronics  tfveory  witfwut  practice  isn't 
easy-  Arri  it's  no  fun  to  build  an  eiedronics  proiect  I  hat 
you  caul  u^  KifotmMf  Kiassmom  the  popular  series 
mst  pi4)ilahad  in  KifQi>aud  Microcomputing,  combmes 
theofy  with  practice.  This  is  a  pr^tUc^i  course  ui  diyiti^ 
efecfromcs  h  starts  out  with  very  simple  electfdfilcs 
projects,  and  by  the  end  of  the  course  you 'i I  construct 
your  own  working  mJcrocomputerl'  BK7386  $14,95 


COMPUTER  CARNIVAL^by  Richard  Ramella  Your 
child  can  tiecome  a  crackerjack  compulerist  with  the 
sEitty  TRS-SO  Level  If  programs  in  COMPUTER  CARMI- 
VAL,  This  large- type,  spirai  bound  book  tor  beginners 
is  a  veritable  funhouse  of  games,  graphics,  quizzes 
and  ptuales.  Written  by  60  Micro  columntst  Richard 
Ramella,  the  programs  are  challenging  enough  to  en- 
sure conttni>ed  learnkvg^  yet  sfiort  ef>ough  to  provide 
your  child  with  the  ffnmediate  dailoht  and  reward  of 
mastering  l^stc computing  sitills.  And  tor  even  greater 
enjoyment  gel  the  CARNIVAL  COMPANION,  a  30-nil« 
nute  cassette  containing  alt  the  programs  in  ihe  book. 
Eliminates  tifesome  typing  and  lets  your  child  spend 
mora  time  enjoying  the  programs,  BK7S88  116.97 
007389  Book  and  Cassette  S24,97 
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COOK  BOOKS 


TR  COOKBOOK  — by  Don  Lancaster  E)( plains  what 
TTL  IS,  how  IT  works,  and  how  to  use  it.  DiscusseH  prac- 
tical applicairons,  such  as  a  digiiat  counter  and  dis- 
play system,  events  counier.  electronic  stopwatch, 
digttat  voltmeter  and  a  digital  tachometer. 
BK1063S§50,* 

CMOS  COOKBOOK— by  Don  Lancaster  Details  the 
appiicatton  of  CMOS,  the  low  power  logic  famtliy 
suitable  for  mosi  applications  presently  dominated  by 
TTL.  Required  reading  tor  eve^y  serious  digital  ex- 
perimenter'  BK1011  S10  50.' 

TVT  COOK  BOOK  ^y  Don  Lancaster,  Oescnbes  Ihe 
use  o!  a  standard  teievi3<on  receiver  as  a  mlcropro 
cessor  CRT  lerminaL  Explains  and  describes  charac- 
ter  generation,  cursor  control  and  interface  informa- 
tion in  typical  easy-to-understanci  Lancaster  siyie 
8K1064$9  95' 

IC  OP- AMP  COOKBOOK— by  Walter  G  Jung  Covers 
noi  only  me  basic  theory  of  the  IC  op  amp  in  gfeat 
detail,  but  also  includes  over  250  piactical  circuit  ap- 
plications, liberally  illustrated.  592  pages,  5Vi  xB^/i, 
aoftboond  6Kl02eSl4.95" 
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WORLD  REPEATER  ATLAS— Completely  updated,  over 
230  pag^s  of  repeater  listings  are  index^  by  i^odat^ 
and  frequency.  More  than  50  maps  pinpoint  2ti00  repeat- 
er locations  throughout  the  USA.  Foreign  listings  in- 
clude Europe,  the  Middle  East,  Soulh  America,  and 
Africa.  BK7316  $2,00 

THE  MAGIC  OF  NAM  RADIO— bv  ierrold  Swank 
WSHXR  Undef  various  callsigns,  WOHXR  has  been 
heard  on  the  ham  barrds  since  1919.  He  has  wfetchad 
amaf «ur  ratfio  grow  horn  t  fie  days  of  Model  A  sparfc  coils 
to  an  e^a  of  micropraee^ors  and  satellite  communiear 
tiions.  Jerry  has  responded  to  calls  for  fielp  from  earttb 
quake-stnekn  Managua  and  tornado-ravaged  Xeni a.  Ant- 
arctica, one  of  man's  loneliest  ouipoflts^  has  been  a  bit 
less  lonely,  thanks  to  Jerry's  tireiese  phonepatching  ef- 
forts. Drawing  on  his  own  colorful  experiences  and 
those  of  many  other  hams,  Jerry  has  complied  this  vrard^ 

gfcture  of  ham  radio  during  the  past  six  decadeis. 
iK73l£S4  9S 

A  GUIDE  TO  HAM  RADIO-tJy  Lany  Kahaner  We2NEl_ 
Whai's  Amateur  Radio  aii  about?  Vou  can  leam  tr^e 
basics  of  this  tascinatirtg  hobby  wilti  this  excellent 
tteginner's  guide  It  answers  thie  most  frequently  asked 
questions  in  an  easy-going  manner,  and  it  shows  the 
best  way  to  go  about  getting  an  FCC  license.  A  Guide  to 
i-lam  Radio  IS  an  ideal  Introduction  to  a  hobby  enjoyed 
by  people  around  the  world ^  QK7321  $4.^.' 

WORLD  RADK)  TV  HANDBOOK  19&3.  2«TH  EDITION 
— This  book  is  the  bible  ol  interrxat'lonaL  broad caslefs, 
providing  the  only  authortiative  source  of  exact  infor- 
mallon  about  broadcasiing  arvd  TV  stations  workl 
wide.  Tilts  1903  edition  is  completely  revised,  giv- 
ing compref>enslve  coverage  of  short,  medium  and  long 
wave.  560  pages  of  vital  aspects  of  world  listening, 
BKt1B4S16.50 


*Use  the  order  card  in  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to:  73  Radio  Bookshop  •  Petert>orough  NIH0345S.  Be  sure  to  inctude  check  or 
detailed  credit  card  information  NoC.O  D.  orders  accepted  St  50  for  the  lirsl  book.  $1  00  each  addilionalbook  for  U.S.  delivery  and  foreign  surlace  For  foreign  airmail  S  10.00 
per  booit.  Please  allow  4-6  weeks  for  delivery  Questions  regarding  your  order?  Please  write  to  Customer  Service  at  the  above  address^  iPrices  subject  to  change  on  books  not   , 

"'"'""'"""""'"^'  FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 ^ 
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mewi  the  HAMSHACK 

AMATEUR  RAOIO  CALL  DIRECTORY.  1962  1953  EdHtofl. 
Complied  by  Jac%  A.  Speef  N 1  BIG  ancS  AsiK>k  K.  Anand^ 
H«re  It  is,  arxJ  ai  a  price  you  oan  ^Iford'  A  dlfoctory  of 
ovef  410,000  radkp  ajnateur^  in  ttM  Unpted  States  fas 
Ncensed  tty  tr>e  US  GovU  Complelery  updated  for  7983- 
Easy  totiandteSVff  h  T1  ft)fmaL  BK 1254  $14,95 

THE  TIW  METEn  FM  KANDflOOK-by  Bob  Hei!  K9EID. 
This  handbook  nas  b^en  publisi^ed"  to  help  the  Sen  rrk^ier 
erthiis'ast  learn  mofe  about  the  manjf  methods  oC  con- 
versions and  tricks  that  are  used  to  make  existing  units 
work  beWBf-  Join  the  great  "tinNerers"  of  ihe  world  on  len 
f  M  and  enjoy  the  fantastic  amooni  oi  f jn  in  comfnuni- 
Cating  m\h  amaieur  Stations  worldwide  on  ten  meier 
FM  BKT 19014  95' 

THE  COMPLrrE  SHORTWAVE  LISTENER'S  HAND- 
BOOK,  2r^d  EDITION  Dy  Hank  Bonrvett  and  Harry  L 
Helms  Thts  compFflhensfcve  voi'ume  coiitains  ioadsof 
new  (fiformation  from  ali  over  the  world  on  the  tilsst 
developments  in  SWL  techntjlogy  Clubs,  associations, 
practices  and  siations  A  tnorou  gh  guide  I  o  si  a  I  tons  of 
ttie  world  by  general  continental  area  and  hertm^nQy  19 
included   ^K12*^  £9  96 

THE  PRACTICAL  HANDBOOK  OF  AMATEUR  RADIO  FM 
REPEATERS^ by  Bill  Pasternak  WA6(TF  (author  ot  73 
Maoazinea  monthly  column  '-Looklno  West'l  This  is  the 
booit  tor  the  VHF/UHF  FMer.  compiled  Irom  material 
submitted  by  over  a  hundred  individuals,  clubs, 
organisations  and  eguipmeni  manulaciurers-  A  "mgst 
i^ve'^  for  youf  ham  shack  shall.  BKn85  $12.96  * 
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THE  73  TEST 
EQUIPMENT  LIBRARY 

VOL  It  AUDIO  FAEOUENCY  TESTERS— Jam-packed 
with  all  kinds  ot  audio  frequency  test  equipment.  If 
yoy're  into  SS0,  RTTY.  SSTV,  etc.,  mis  book  ts  a  must  for 
you.  s  good  book  for  hMi  addicts  arid  expenmanfe^, 
loo'  LB7360SK9S.- 


VOL.  HI  RADiO  FRfOUENCY TESTERS— Radio  frequen- 
cy wa'^es.  the  common  denominatar  of  amateur  radio 
Such  Items  as  SWR,.  antenna  impedance,  lino  imped- 
ance, RF  output,  and  field  strength;  detailed  Instructions 
on  testing  these  Jtems  includes  sections  on  signal  gen- 
eraiors,  crystal  calibrators^  grid  dip  oscillators,  noise 
ganierators.  dummy  loada^  and  much  mofe. 
LS7361  S1.95/ 


VOL.  rv  tC  TEST  EQUIPMENT -Become  a  trouble^ 
shooting  wizard'  Here  are  42  home  construction  proj- 
ects for  building  test  equipment  to  work  with  your  ham 
Station  and  in  servicing  digifa^  equipment.  Plus  a 
cumulative  index  toj  all  fdur  volumes  for  tt)6  73  TEST 
EQUIPMENT  Lmi^ARY   LB7362  $t  96* 

ALL   THREE    OF    THE    ABOVE 
ONLY  $4.95  ORDER  LB7365 

RF    AND    DiaiTAL    TEST    EQUIPMENT    YOU    CAN 

BUILO— BK1044  -  Ri  bufsl.  function,  square  wave  aen^ 
editors,  vanabte  length  pulse  Qenerators— f OO  kHz 
marker,  t-f  and  rl  siMeep  generators,  audio  osc.  af/rf  sig- 
nal 4n|ector.  146  MHz  synthesrier.  digital  readouts  io^ 
counters,  severai  counters.  prescaJer,  microwave 
metef.  etc  252  pages.  BK1D44  15  95  * 


FOR  THE 
CONTESTER 


THE  CONTEST  COOKBOOK— This  book  reveals  tne 
secrets  of  itiat  ettie  group  of  opefaiors  who  top  the  list 
when  I  he  contest  results  are  published  It  contains 
del  a]  led  suggestions  for  ttie  firsriime  con  tester  as  weJl 
as  tips  lor  the  advanced  operator.  Domestic,  DX,  and 
specialty  contests  are  all  discussed,  complete  with 
photographs  and  diagrams  showing  the  equipment  and 
operating  aids  used  by  the  top  score r&.  For  the  serious 
contester,  BK73Qfi  S5,95. 
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2  NEW  RTTY  BOOKS 

WORLD  WIDE  RAOtO  TELETYPE  STATIONS  iN  FRE- 
QUENCV  ORDER— eih  EDITION  Complied  by  Univer^ 
sal  Electronics,  inc.  Contains  219fi  frequencies  of  sta- 
tions that  have  been  logged  in  19B2,  Frequency,  caii 
sign^  name  of  station,  rfU  country  symbol,  times  of 
reception  and  details  are  ir>cluded.  Afl  types  of  RTTY 
stations  are  l  is  ted  mctuding  schedules  of  €12  press  and 
n<ew3  agencies  of^eraimg  on  637  frequer^cies.  Includes 
77  meteorological  stations  on  279  frequervcies.  Go  vera 
aJI  RTTY  stations  from  3  MHZ  to  30  MHZ,  air.  metro, 
Mvernmenl.  military,  diplomatic,  covers  all  services 
Tti^a  is  the  most  acctrrale  RTTY  list  there  is  and  a  myst 
for  the  serious  RTTY  enthusiast  0K127Q     S10.95 


I    t  R  D  A  D  V       WORLD  WIDE  RADIO  TELETYPE  CALL  StGN  LIST  OF 
1^1  D  ri/-\  n  I  UTILITY  STATIONS— 8th  EOlTIOf 


TOOLS  ft  TECHNIQUES  FOR  ELECTRONICS -by  Au  A, 
i^i<C^S  IB  an  ea&y  lo-unders!and  txx^K  wriiten  for  the 
beginning  kit  bu^id^r  as  #3^1!  as  the  eKperienced  tio& 
byisi  It  has  numerous  pictures  and  descnptions  of  the 
sale  anO  correct  ways  to  uset>asjc  and  special iz^ed  tools 
for  electronic  prot^cls,  as  vvell  as  specialised  metal- 
wiorfcitig  tools  and  tf%  chemical  aids  which  are  used  in 
r«pafr  shops  BK7348S4.95  * 

BEHIND  THE  DtAL— This  book  exptains,  \n  detaSf, 
iiAft^at  s  going  on  on  all  the  Irequencies,  from  shortwave 
up  to  microwave,  it  gives  the  reader  a  good  idea  of  what 
he  can  find  and  where  to  find  If,  int^ludfng  some  oi  the 
secret  stations  such  as  the  CIA.  and  the  F.B i 
Everything  is  covered  short  of  microwave  monltonng.. 
Anyone  interested  in  purchasing  a  shortwave  recaWr 
shouM  t^ave  a  copy  of  this  bcok.  surveiilance.  station 
layout  consideration,  antenna  systems,  Inieftace.  and 
the  electromagnetic  spectrum  are  included. 
BK7307    t4.95 

THE  NEW  WEATHER  SATELLITE  HANDBOOIC- by  Or, 
Ralph  £  Taggart  W&BDQT  He^e  is  the  compieieiy  up- 
dated and  revised  edition  containing  all  the  ^nforma^ 
lion  on  the  most  sophisticated  and  effective  space- 
craft novi^  in  orbit  This  book  serves  both  Ihe  experi- 
enced amateur  ssteilite  enthusiast  and  the  newcomer, 
ti  is  an  introduction  to  satellite  watching,  providing  all 
Ihe  mtormation  required  to  congtrucl  a  complete  and 
highly  effeciive  ground  station.  Solid  hardware 
designs  and  alli  rhe  m  struct  ions  necessary  to  operate 
Ihe  equipmeni  are  included  For  experimenters  who 
a^e  operating  stations,  ihe  bM>oi<.  details  att  pi'ocedures 
necessary  to  modify  equipment  for  Ihe  new  Knes  of 
sfMioecrafI  Amateur  weather  satellite  activity  repte- 
senis  a  unique  bieftd  of  interests  encompassing  elec- 
ironies^  meteorology  and  astronautics.  Join  the  privi- 
leged few  *n  watchmg  the  spectacle  of  earth  as  seert 
from  space  on  your  own  monitoring  equipment. 
BK73e3Sa95.* 


PROPAGATION  WIZARD'S  HANDBOOK—  by  J.  H. 
Nelson  When  suns  pots  riddled  the  worldwkle  com- 
munications net  works  Of  the  1940s.  John  Henry  Nelsor> 
looked  to  tlie  p^rkets  for  an  answer.  TTie  result  was  a 
theory  of  prti0a(^tton  torecastirvg  based  upofi  mtei- 
planetary  aligrvmient  that  made  the  author  the  n>ost  m- 
liable  forecaster  in  America  today.  The  txx^k  provider  an 
«nligtitened  look  ai  communications  past,  present,  and 
future,  as  well  as  teaching  ilie  an  ot  propagaiiori 
fofecastin§.  BK7302  $6.95  ' 

SSB  THE  MISUNDERSTOOD  MODE-by  James  B 
Wilflon.  Single  Sidebar^d  Transmission . .  thousands  o( 
us  use  it  every  day,  yet  it  remains  one  of  the  feast 
underatood  facets  of  amateur  radio.  J.  Q  Wilson 
presents  several  methods  of  sideband  generation,  am- 
ply iMustrated  with  charts  and  schematics,  which  wiM 
enable  the  ambitious  reader  iq  construct  hm  own  t idift' 
band  generator.  A  must  for  ttie  technicafly-senous  ham. 
BK7351  15  50.' 

INTERFERENCE  HANDBOOK-by  William  R.  Netaon, 
WA6EQG— This  timely  handtmok  covers  every  type  ot 
RFI  problem  and  gives  you  the  solutions  based  on 
practical  exfierience.  Covers  interference  to  TV,  radio, 
ttl-fi,  telephone,  radio  amateur,  commercial  and  CB 
equipment.  Power  line  interference  is  covered  in  depth 
—how  to  locate  it,  cure  it,  work  with  the  public^  safely 
pracautions,  how  to  train  RF/I  investigators.  Written  by 
an  RFI  expert  with  33  years  of  experience^  this  profuse- 
ly illustrated  book  Is  packed  with  practical  easy  to- 
understand  information,  3K1230  $11  95, 

OWNER  REPAIR  OF  RADIO  EQUIPMEKT-by  Frank 
Glass  K6RQ  l^ere  s  a  tx>DK  that  will  teach  you  an  ap- 
firoach  to  trou&tesrKxjtlng  without  a  shack  full  of  test 
equipment.  Wniten  rn  a  narrative.  non-maltteitiaticaJ 
style.  It  will  encourage  you  to  successfully  fin  your  own 
Ttg  problems  80  lo  90*4  of  the  lime  Even  if  you  don't 
wajnt  to  fix.  you  c^n  learn  a  tot  about  how  things  woric 
and  tail.  Add  to  your  library  and  personal  expertise. 
BK73l0i7  96." 


UTILITY  STATIONS—8th  EDITION  Complied  by  Un I ver 
sa!  Electronics,  Inc.  Contains  more  than  4000  call 
signs  in  alphanumarical  order.  Alt  types  of  stations  are 
listed.  183  ulitity  station  mnemonics  and  name  abbre- 
viations. Plus  abbreviations  for  regional  stales  In 
Australia,  Canada.  USA  and  USSR.  All  ITU  Symbols 
deslgrtaitng  countries  or  geographical  areas.  Table  of 
allocation  of  internattor^al  call  sign  series.  Revised 
radio  regulations  on  indentif  icalion  of  stations,  mciud- 
Ing  formation  or  cati  signs,  All  services  listed. 
BK1271     $4.95 

TO  YEARS  OF  RADtO  TUBES  AND  VALVES— by  John 
Stoi^es  "'Great,  the  best  book  on  Ihe  history  of  radio 
tubes  Itiat  I've  eve/ seen!"  raved  73"s  technical  editor 
Written  by  an  expert  who  has  been  involved  in  radio 
since  '29,  this  book  will  be  of  special  interest  to  "old- 
timers"  and  will  provide  those  younger  hams  with  a 
unique  sense  of  Ihe  history  of  their  hobby.  BK1272 
S21.95 

EVERYTHING  YOU  ALWAYS  WANTED  TO  KNOW 
ABOUT  AMATEUR  TELEVISION.  {M  w*r«  afraid  1e  ask) 
^e>  Mike  Stone  vVBfQCD.  This  traok  is  a  complete 
gutde  td  Mflting  up  your  own  amateur  radio  television 
station.  It  contains— A  history,  what  equipment  yow 
need,  video  ttieory.  cameras,  recorders,  imhtmg.  special 
effects,  sound  ATV  OXing.  mobile  FSTV.  Atv  nepeaters^ 
ATV  groups,  building  projects,  test  equipment,  deafef  df- 
nacto^,  a  cumulative  index  of  over  1000  articles  on  ama- 
teur TV  and  much  more,  This  Is  the  new,  1082  edition 
From  the  publishers  of  Amateur  TefeviSfor}  MAgsitrte. 
BK1244  S9  95 

WORLD  PRESS  SERVICE  FREQUENCIES- by 
Thomas  Harriington  Can't  wait  to  near  the  evening 
news,  Or  are  you  wondering  at>out  the  news  that  you 
amn*l  hearing?  Receive  by  Radio  Teletype  {RTTY)  a// 
Ifie  world  news  and  financial  happenings  from  the 
won  d  cap  f  rots  on  a  24  no  u  r  a  d  a  y  bas  i  s  This  book  gives 
you  the  frequencies  and  times  of  broadcast  of  such 
news  services  as  AP,  UPl.  Reuters.  TASS,  VOA  and 
London  Press,  Also  irtc^uded  Is  an  introduction  to 
RTTY  With  information  on  equipment,  antennas,  abbre- 
viations—everything you  need  to  get  started  in  RTTY 
BK120ZS7g5* 
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'Use  the  order  card  in  this  maoadne  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  tor  73  Radio  Bookshop  •  Peterborough  NH  03456  6e  sure  to  include  check  or 
detailed  credit  card  information  No  C.O.D.  orders  accepted.  Si. 50  tor  ttie  first  book,  $T00  each  additional  booit  tor  U.S.  delivery  and  foreign  surface.  For  foreign  airmail  S10.00 
per  book.  Please  allow  4-6  weeks  for  delivery.  Quesnons  regarding  your  order?  Please  write  to  Customer  Service  at  1  he  above  address,  {Prices  subject  to  change  on  books  not 
published  by  73  Magaiine.) 
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KILOBAUD  KLASSROOM 

by  George  Young  and  Peter  Stark 

Makes  learning  dectronifs  fun  and  ea^-.  First  pubtUhed  ft$  a  s^ies  In  KiMoid^f  Mknx^mpu^fig^  the 
book  combing  the  letitMig  of  csenUal  tb^i^ry'  with  pr^irtiea] ,  hands^n  experience.  The  courae  bef^m 
with  basic  dectronic  projects  and  culmlnalis  in  the  construction  of  your  own  programmable 
fnicTOcojnputer.  The  direct  Lnstnictioiiai  methods  of  authors  Young  &  Stark  make  KILOBAUD 
KLASSROOM  a  umplc  way  for  you  to  aixjuire  a  julid  background  in  digital  electromcs. 


BK73$6  (419  pages) , 
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THE  SELECTRIC  LNTERFACE  by  George  Young 

Vou  iKJeci  the  f|ualit>'  print  that  a  daisv  whtT-l  printer  provides  but  tlie  thought  of  hu>ingone  makes 
your  wjillc^t  will.  Thv  SELEC-THIC * -^^  LNl'KRFACE,  a  ,vtcp-b\"-stcp  guidt-  to  interfacing  an  IBM 
iNectik  l^O  Writer  lo  jtmit  micTocornputer,  will  Rive  \xiu  that  qij^tt\  a(  a  fra<iinn  of  the  price. 
Geori^  Yfning^  cf>authnr  df  Kitabamt  MimM^ompttHng  maj^a^in^^  popular  "Kikjbaud  Kla!srcK»tn" 
series,  nffcT3  u  Irm-ccjst  aJt<?r[iah\ne  to  buj-in^  a  dms\  whcsel  printer,  llie  SEI£CTlilC  I>iTERFACE 
inL'Iudesi  ste^j-by-step  imtiuctifuis,  tips  on  piirchasink;  o  usedSKlectric,  inftirttjation  on  various  Seleetric 
luodek,  ijieludiiiy  the  2740,  2J)R(1.  and  Diua  UMl ,  driver  siiftware  for  ZSO.  WO80.  and  6502  chips,  tips 
on  interfacing  techruritjts.  With  Thf  SELECTRIC  INTEJU'^AGE  ands^Ltrikeliackpijurtd  in  d4?c4itinics, 
ytm  can  ha^'e  a  high-t|Ualil%-.  lou-co&t,  letter- quality  printer,  Petals  not  included. 

BK738S  (125  pagps). , *.,... , $12.97 
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GENERAL  UCENSE  STUDY  GUIDE 

By  Timothy  M,  Daniel  NSRK 

This  is  the  complete  guide  to  the  General  License.  Learning  rather  than  memoridng  h  the  secrift.  This 
is  fK>t  a  qiiesticm-and-an?;^A'er  }$iiide  that  will  gtiUter  dn*t  wJi«n  llie  FCC  issues  a  new.  test.  Instead,  (his 
book  will  be  a  helpful  ref^cnee,  uselul  long  after  a  ham  up^^ades  ti>  Ceiwral,  Includes  U|>-to-date 
FCC  nil«5  and  an  application  form.  Order  yours  today  and  talk  to  the  world. 
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NOVICE  LICENSE  STUDY  GUIDE 

Bv  Timothy  M.  Daniel  SHUK 

Hen?  is  the  most  ii|]-to-date  novici'  guidi?  avajlahlc.  It  b  complete  will*  information  al»ut  teaming 
Morse  ctxJt%  has  die  latest  FCC  ujnaleur  rt^gjuktions  and  the  ctirrent  FCC  applicatifui  fornw*.  Thtv 
guidt^  IS*  "Of  u  quest i on/ ai\*f\^^'er  memorization  course  but  raiher  it  emphasizes  the  practical  side  of  get- 
tirit;  u  ham  licena.*  and  putijng  a  station  on  the  air.  It  reflt^ts  uhal  the  FCC  expwb  a  Novice  to  know 
wiihout  ija^ii^  after  (>age  qJ  dull  tliei>ry.  TlMMnost  current  inlormation  still  available  at  lastvear's  price. 
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THE  NEW  WEATHER  SATELLITE  HANDBOOK    b>  Dr.  Ralph  E.  Taggait  WB8DQT 

Here  is  the  completely  updated  arKl  reiised  edition  of  the  best-selling  Wf^ther  Scte^iu^  Handbook— 
containing  all  the  information  on  the  moitt  sophLstieated  and  effective  jipaeecralt  now^  in  orbit.  Dr. 
Tag;gari  has  written  thij  book  to  .serve  both  the  experienced  amateur  sateUlte  enthu^^^iast  and  the 
newcomer.  The  book  is  an  intnodtiction  to  satidlite  w^atshing,  providing  all  the  informatiDn  required  to 
construct  a  complete  and  hi^dy  efloctii^'e  ground  station.  Not  just  ideas,  but  solid  hardware  desigus 
and  all  the  instruction  necessary  to  operate  th^  emupment  are  Indudoi  For  the  thousands  of  experi- 
menters who  are  operating  ^atiot^,  the  book  details  all  procedures  neeasary  to  modify  ihetr  equip- 
ment for  th^  new  ^rles  of  spacecraft.  Amateur  weather  satellite  actlWty  represents  a  unique  blend  of 
intert^ts  encompajsing  electronics »  meteorologj,^  and  astronautics.  Join  the  privilt'ged  few  in  w^atching 
the  spectacle  of  earth  as  saen  £rom  spaj^e  on  }'Ouf  own  morUtoring  equipment. 

BK7383  (132  pages).,,,.-,. ,.. ,,_ _ ,18.^ 
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FOR  TOLL-FREE  ORDERING  CALL  1-800-258-5473 
WAYNE  GREEN  BOOKS*  PETERBOROUGH  NH  03458 

Itemlie  youf  order  on  m.  separ^Ee  piectj  of  p«iper  ind  mail  to  Wmyne  Grccfi  BtKilu,  Att:  SftJei,  Pfettf  boroughf  NH  tKMSS.  Be  *yre  to  ins^kde  eheck  or  detailed 
credit  card  Information.  (Vis*,  MC  or  AM£XflCf]^tedO  NoC.Q.D.  orders  BoceptiMi,  All  orders  add  I L. SO  for  ihefii^t  book,  postage  and  handling;  f  1.00  each 
■ddJUcnul  book;  f  ID.OQ  per  book  foreign  nii  onall,  Picwe  allow  4-6  weeki  after  pubiicaUon  far  dettvecy.  Questionsi  regarding  your  order?  Please  write  to 
Custofiiter  Servke  at  the  abcmi'c  addre^. 
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AIEIV  PRODUCTS 


NEW  CRYSTAL  CATALOG 

AND  CROSSOVER  LIST 

A  new  32'page  crossover  li^L  and  cus- 
lom  crystal  catalog  Is  now  avarlable  from 
international  Crystal  MIg.  Co.,  Inc. 

A  comprehensive  crossover  listing  of 
tfie  most  pofHitar  typ»s  of  cofT)iri«rcEal 
twchway  equipment  is  featured  This  fist- 
Irm  provides  liie  user  with  the  ICM  crystal 
calatog  numtier  referenced  to  the  manu- 
facturer's equlpmenl  number. 

A  compJete  listing  of  \QM  custom  crys- 
la  Is  featuring  ctiarts  to  ostabllsh  tCM  cat- 
alog numbers  along  wHti  available  f^older 
dimensions  i$  mcluded 

To  obtdin.  your  Copy,  write  fo  IntBmit 
Uoftal  Ciyitai  Mfg.  Co ,  triQ.,  Dept  G.  PO 
Bo;r  26330.  Oklahoma  City  OK  73126. 
I^eadei  Service  number  4SQ, 


BASE  2  SYSTEMS*  "MUFPLOT' 

Base  2  Systems  has  released  $ottware 
which  tor  the  lirst  tirn«  enables  shorti^ave 
Nsteners  and  amateur  radio  operators  to 
predict  band  openings  at  the  start  of  each 
day  Instead  of  retylng  on  one-  to  three 
month-old  estlrrates  from  periodicals. 
The  program  also  computes  the  great-cir- 
cle t^eartng  and  distance  lo  a  target  area. 

Oubt>ed  '^Mufptot"  bftcause  ^  plots 
Majitmum  Usable  Frequency ^  the  program 
Is  versatile  and  easy  to  use.  After  being 
customized  to  the  latitude  and  longitude 
of  the  purchaser,  Jt  computes  the  best 
frequencies  for  a  24^hour  period  to  any 
country  or  US  slate,  or  lo  any  of  eight 
world  regions.  Plots  of  MUF  to  ships  at 
sea,  DXpedUktns,  or  other  special  loca- 


Ucms  are  obtained  t^  entering  the  ap« 
pfopriate  tatifude  and  longitude  Instead 
of  a  radJo  prelix.  Graphs  can  tse  In  either 
the  user's  locai  lime  or  UTC, 

Conr^putaljon  of  MUF  Is  accompJIshed 
by  Inputting  daily  solar  flux  data  from  re- 
ports  of  WWV  Of  oltiers  Into  the  program^s 
analog  of  an  tonospfieric  emulation  devel- 
oped through  US  naval  fesBaich. 

Output  10  eitner  video  di^lay  or  iKinter 
oonsists  o1  a  graph  of  MUF  and  text.  Mut^ 
plot  Is  available  now  Tor  the  Commodore 
VIC-20  with  16K  ejtpanslon  and  the  Com- 
modore 64.  and  a  Radio  Shack  Color  Com- 
puter version  will  soon  be  avaHable. 

For  more  inform  at  lon^  contact  Base  2 
Systems.  2S34  Nebraska  St.,  Saginaw  Mf 
43G01:  iSnhr77'56t3,  Reader  Service 
numtier  476. 


EASY'TO-SHIP 
SATELLITE  DISH 

A  16-foot  satellite  antenna  aptly  named 
"Sliver  Max"  is  the  latest  oflenng  of 
Continental  Satellite  Systems  of  Clack- 
amas,  Oregon. 

The  Siivar  M&^  was  developed  and  man- 
ufactured to  soive  the  problems  of  those 
who  require  maximum  power  o1  a  large 
dish  but  are  in  loe«tions  lik^  Hawaii. 
Alaska.  Pueno  Bioo.  Colombta.  or  ttie  Ba- 
hamas, where  fiorrriial  shipment  of  big  ar^ 
tennas  Js  ditftcutt  or  Impossible  The 
SHver  Ma)t  can  be  shipped  by  UPS  or  air 
freight. 

The  16'foot  model  joins  Continental's 
t2-foot  'Silver  Feather;'  the  tCKtoot  "Sil- 
var  Star;  and  the  &-fftOl  "Silver  Edition. ' 

For  ffKtre  mtormatian,  cofitMt  Cwiti- 
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f\9ntat  Sammre  Sysmms.  PO  &Q«  6*4  Or- 
egoft  C^ry  OR  97045:  (503}-e56-27T4  &f 
i80(>}-3312?74.  Reader  Service  number  481 . 

AMATEUR  TV 

RECEIVING  CONVERTER 

CommunicatiOfis  Concepts  has  an- 
fHHjTiced  ^ts  fvew  ATV-2  an^ateur  tetevrsk^n 
receiving  converter.  The  ATV'2  has  two 
super-sensitive  rf  praam  pi  iiier  stages  u^ 
ing  thQ  lownoise  MFIF-901  (1.7  dB  NF) 
transistors.  The  ATV'2  tunes  from  420-450 
MHz  and  downcdnvorts  to  r:hannels2,  3, 
Or  4  on  your  stand^ird  TV  set  The  Circuit 
uses  durab4a  microti  np  design  forstatriU* 
ty  aftd  simpticity.  The  combination  of  a 
dua{-Tf  stage,  the  rtilcroslrip  design,  and 
the  hot-cafr>er  diode  doublebaianced 
mi5<ef  reduces  UHF  TV  (ntermod  prob- 
lems. The  local  oscHtalor  Is  varactor-con- 
t rolled  for  ease  of  tuning.  An  additional 
feature  not  foun^d  on  other  ATV  downcon^ 
verters  is  the  tncorpocatiori  qI  a  post- 
amptlfier  stage  {6  dB  minimuiri  gain}  fol* 
k>wir>g  tVw  dout>le-balanced  mlum  This 
posi-amptitier  stage  is  us«d  to  overcome 
the  conversion  loss  of  the  mijter.  It  also 
deiivers  a  signal  level  that  Is  acceptable 
lo  the  TV  set  to  overcome  the  TV  set's  sen- 
sitivity threshold.  The  addition  of  the  post- 
amplifi-er  circuitry  is  rrKist  noticeable  on 
very  weak  signal  reception. 

For  rmire  mfoimation.  contact  Com- 
munwattons  Concepts,  fnc.,  2643  North 
Af&gon  Ave-i  Dayton  OH  45420;  (513^ 
296-Ult.  Reader  Service  number  483. 

MICROLOG'S 
SINGLE-BOARD  TU 

Mlccoloii  tias  announced  the  AIR-t.  a 
single-tx>afd  terminal  unit  and  operating 
program  iTiai  needs  no  eHlemal  power  sup- 
ply or  ejctras  to  put  your  VIC-20  computer  on 
CVtf  and  RTTY.  The  Aia  t  features  the  Mi- 
croJog  CW  decoding  algorithms  and  corrv- 
puter-enhanced  F7TTY  detecboo.  Plug-in 
^eks  make  oonnectton  to  youi  ladio  sinq^te 
and  the  on-screen  tuning  indicator  ar>d  an 
ttidto  reference  tone  make  it  easy  to  use,  A 
Micro  log  feature  allows  you  to  select  the 
Size  of  your  lent  butler  and  8  "HERE  IS" 
messages  from  the  available  computer  RAM. 
It  automatically  takes  Into  account  any 
memory^)(pansion  cartridges  you  have 
i^ded.  Baudcti  ASCH.  and  Morse  speeds 
are  fully  adjustable  and  WRt/  and  selcal 
roiitir>es  are  included. 

The  AlR-1  fits  directiy  into  the  VIC  ex 
panslon   port   and   is   compatible   with 
popular  eicpander  boards. 


Fo*  more  information,  contact  ¥icroiog 
Corpotatton.  18713  Moorwy  Dfive,  Ga^ 
tt^efsburg  MD  20379:  f30fh253-840Q. 
Reader  Service  number  479, 

TEN-TEC  2M  HANDHELD 

TefvTec  t\as  annourwed  a  new  2-meta 
hand-beld  Irar^sceivef  deaigred  in  collate 
ration  with  Motorola.  The  mode^  259t  KT  is 
a  tulfy-^synthesiied  rig  using  a  keypad  tof 
frequency  and  function  control.  The  trans- 
m  I  tter  pu  is  o  ut  2,5  W  or  300  mW  wi  I  h  a  ma)t- 
Imum  current  drain  of  less  than  7(S0  mA. 
The  HT  will  step  up  Of  down  in  5-.  10-,  IS-. 
25-,  or  3frkH£  steps,  artd  ttiere  i*  room  for  10 
stored  frequencies  and  repealer  offsets 
Tlve  seaofiing  feature  allows  tor  a  prqgam- 
n>ab4e  band  scan  or  a  rrierrkory  scan,  wttti 
special  lockout  provlsioiis  for  unwanted 
frequencies.  Standard  accessories  for  I  he 
2591  include  a  rubber-ducky  antenna  and  a 
wall  charger. 

For  in&te  information,  contact  resn-Tec, 
inc^  Sevief>filie  T/V  f7di2. 

MFXSVHF  CONVERTER 

Triple  the  usefulness  of  your  2-meler 
handie-talkJe  with  this  new  MFJ -31 3  police-, 
fire-,  and  weather-band  converter  ThecoitK 
pact  VHF  converter  mounts  tietween  your 
haDdie-talkie  aiMJ  rubtier  ducky  anienna 
and  tumis  any  synthesii^ed  ng  into  a  pt43iiG- 
service  band  reoefver  The  converter  also 
will  give  you  difK^  frequency  readout  and 
allow  Sim  Lilt  an  eo  us  ^icanning  of  both  2  me- 
ters and  police  bands.  A  high-pass  input  fil- 
ter and  a  1.0-GHz  iransistor  giwe  you  very 
high  uniform  sensitivity  over  txith  the 
t54-158-MHz  and  1fiO-l64-1Mm  ranges. 
Each  bar^  is  cryslaf-ooTFtro^led  for  exc^ 
lent  stability.  An  automati>c  bypass  aftow» 
transmitting  through  the  convfif^er  without 
burnouL 

For  more  Information,  contact  MfJ  En- 
ferprises.  921  LowsvHtG  fid..  Stark¥ifle  MS 
39759;  ieQQ)-647-iaOO-  Reader  Service 
mmitjier  478^ 

POLYPHASER  PROTECTION 

With  X  Pol y Phaser  s  new  roior-cgoie 
lightning  protector,  you  can  obtain  proper 
protection  for  your  shack's  rotor  control 
box.  The  8-conductof  model  IS  ACT  is  de- 
signed to  have  a  fast  resportse  time  with 
SO-nanosecond,  three-elefn^t  trowt^ar 
gas  tubes.  Vdu  can  rr^Junt  it  on  a  grour^d 
^ipe  or  lower  teg,  and  the  case  is  made 
with  UV  stabilized  plastic  and  stamiess* 
steel  grounding  hardware. 

For  additional   Information,  contact 


Ttie  PotyPhasef  rotor-cattfe  tighmmg  protector 
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For  the  TRS-BO 


*  A  Tracterrailc  of  ttm  Tandy  Corp. 


ROM-116 

Now  includes: 

•TEXT  EDITING 

•  RTTY  PICTURES 

•SAVE  TEXT  TO  DISK  Detailed  brochure  avaitabfe  on  request. 


Featuring: 


1200  BAUD  OPERATION.  Not  limited  to  110  baud 
because  of  timing  loops.  60,  66,  75  &  100 
W.PM.  Plus  110.  150,  300.  600  &  1200  baud 
operations  possible 

FLEXIBILITY  OF  OPERATIOII:  Instantly  change: 
Baud  Rates;  Program  Mode  (ASCII/Baudot); 
Program  Status. 

SPLIT  SCREEN  VIDEO.  Transmit  &  receive  data 
displayed  separately. 

REAL  TIME,  Automatic  CW/fD  without  user  in- 
tervention, Automatically  ^^^^ 
updates  at  end  of  montti  MAf  i-q^^.  .m 
or  year.  ^^   tnllllin 

fUcroProducts 


Otiner  features 
include! 

Two  Serial  Ports 
Fourteen  Syflers 
Automatic  CW/ID 
Transmit  Control 
Selective  Call  Feature 
Error  Correction  &  Editing 
Word  Wraping 
Easy  to  Interface 
30  Day  Unconditional 
Guarantee 

Hardware  Requirements: 
TRS-eOModellortll  16K 
EXTERNAL  TERMINAL  UNIT 
REQUIRED 


606  State  Street,  P.O.  Box  982-R*  Mafysville.  WA  98270  •  (306)  659'4279 


XA/ACOM 

DUPLEXERS 


Our  EKClusive  Bandpass-Reject  Duple^ers 
Witn  Our  Palented 

BnBrCIRCUIT^FILTERS 

"     •  provides 

superior  perfor- 
mance especially 
a1  close  frequency 
separation. 

IVfoifefs  avarlable  for 
all  commercial  and 
tiam  bands  within 
ttie  frequency 
range  ol  40  1o 
960  NiHi      ^j^ 

TELEPHONE 
817/848  4435 


TOLL  FREE  ORDERS  •  1  -800-826-5432 

An    HI    CA  OR  »MFOnHATlON    >    f 21  ;3|  3B0  30OO 


5  KEY  ASSEMBLY 

EACH 

CONTAINS  5  SINGLE-POLE 

NORMALLY  OPEW  SWITCHES 

MEASURES  3  3/4  '  LOhtG 


6  KEY  ASSEMBLY 

11.25 

EACH 

CONTArNS  6  Str*GLE^POLE 

I^O^MALtV  OPCN  SWITCHES 

MEASURES  J  14    lOHG 


120V  INDICATOR 


NEON  INDICATOR  BATED 

t^o  V  1.3  w  Mouisrrs  in 

V1«"  HOLE         RED  LEKS 
Tic  EACH 

10  FOR  S7.00 
1 QO  r^OR  $66  QO 


MINIATURE 
6  VDC  RELAY 

SUPEFi  SMALL 

SPDT  RELAY: 
QOiD  COBALT 
CONTACTS, 
HATED  1  AMP  At  30  VDC; 
HIGHLY  SENSITIVE,  TTL 
DIRECT  Dflive  POSSIBLE. 
OPERATES  FROM  4  3  TO 
fi   V.    COa    RES    ^20   OHM 

1  3-16-  *  t^ar  •  T/1§" 

SI  J«  EACH 

10FOnSl35O 


13  VDC  RELAY 

CONTACT   SPNC 
10  AMP  #  120  VAC 
ENERGI^e  COIL  TO 
OPEN  CONTACT 
COIL:  13  VDC  850  OHMS 
SPECIAL  f'RiCE    11.00   EACH 


SEND    FOR    FREE    40    PAGE    CATALOG! 


MINIATURE  TOGGLE  SWITCHES 

AVAILABLI  m  EITHER  P.C.  OR  SOLDER  LUG 
PL£A5E  SPECIFY  TERUINAL  STYU  OESiHED 

ALL  ARE  RATED  5  AMPS  @  t2S  VAC 


SPDT 

SI  QQ  EACH 

10  FOR 
$9  00 

100  FOR 
$80,00 


DPDT 

S2.00EACH 

lOFOFI 

SiaOQ 

1CXJ  FOR 
$175  00 


SPDT 
CENTER  OFF 

11.00  EACH 

ID  FOR  S9  00 

100  FOR 
^80.00 


CALL  FOR  LARQER  QUAI4TITY  QUOTE8 


MFJ 

24  HOUR 
CLOCKS 

Your  choice:  dual  24  hour  LCD 
display,  or  24/12  hour  with  ID 
timer,  or  12  Inch  quartz  analog. 


$ 
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QB        DUAL 24  HOUR  LCD 

MFJ-104 


Two  Indflpendanl  24  hour  LCD  displays!  Read 
both  GMT  and  local  fimes  at  a  glance 

%\%  digit  mam  display  has  seconds  readout 
Four  digit  auxiliafy   Swrtch  reverses  mam/aux 

Alarm  plays  4  stlictable  melodies.  Alarm 
'  ON    jndicati>r  Snooze  buttwi. 

Quartz  timing.  Syfichronizable  to  WWV 

Flip -top  cover  serves  as  stand. 

Night  light,   Forward/reverse,  last/slow  set 
dultons.    Lock   funclion   prevents   mis -setting 
Display  main  time  only  rTFam/auxiHary  or  main/ 
alarm  time.  Includes  baftery   4x2x1/2  inches. 


95 


24/12  HOUR.  ID  TIMER    S  O^ 
MFJ  102  Ofc 

Switchable  24  hour  GMT  or  12  hour  format 

ID  timsf  sounds  every  9  minutes  after  reset. 

Switchable  stconds  madouL 

Observed  tinrrar.  Just  start  clock  fronn  zero 
and  note  time  of  event  up  to  24  hours. 

Bright  bluo  0.6"  vacuum  fluorescent  digits. 

Alarm  with  snooze  function.  Synchronizable 
with  WWV.  Fast/slow  set  bultons.  Lock  func- 
tion  prevents  mis  setting.   Power  out,  alarm 

ON'  Indicators.  110  VAC.  60  Hz  150  Hz  with 
Simple  modification).  UL  approved. 

Black,  hrushed  aluminunt  top/front,  Sx2xJ\ 

24  HOUR  QUARTZ 
MFJ-105 

$A0  95 
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^  S#«  Lfxr  qI  At$v0ftisers  on  pagv  f  14 


True  24  hour  quartz 
wall  clock  has  huge  12 
inch  diameter  face. 
Gives  excellent  visa- 
hility  across  computer 
/radio  room. 
Fifteen  seconds  per  month  accuracy, 
Singifi  "AA  ■  battery  provides  over  one  year 
operation,  immunity  h^om  power  line  failure  and 
eliminates  power  cord. 

Sweep  second  hand.  Brown  hinrnpadi  case. 
Grass  front.  24  hour  miHIarvtime  format, 

Order  from  MFJ  and  try  iL  it  not  deiignted. 
^ ''UJ^n  within  30  days  for  refund  ffess  shipping). 

One  year  unconditional  guarantee. 

Order  yours  today.  Call  toll  free  80O-$47-1800. 
Charge  VISA,  MC  Or  mail  check,  money  order 
Add  34.00  each  for  shipping  r^nd  handling. 


CALL  TOLL  FREE       800-647-1800 


Call  601'323-5869  in  Miss.,  outside  continental  I 
USA.  tech /repair  info  TeEex  53  4590  MFJ  STKV  I 

WLMB  I  ENTERPRISES, 

lyi  r«f  INCORPORATED       I 

Bos  494.  fV!is£issippl  State,  m  397B2  -^^^^ 
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Potf  Phaser  Corporation,  150Q  West  Wtffd 
Bt¥if,,  Kissimmee  FL  3274i.  Reader  Sef- 
¥ice  number  477. 

AEA'S  AMT-1  AMTOR 

TERMINAL  UNIT 

Advanced  Elect  rprvfc  A  ppi  I  cat  ions.  Inc., 
has  released  tha  AMI-I  AMTOR  terminal 
unit  whic^  offers  full  AMTOfl  enorcQf- 
reciii>g  data  cofrimuriicaiiofis  plus  RTTY, 
ASCII,  and  CW  modes  as  well.  The  AMT  1 
wiH  operate  with  mosl  HF  reciev^fs,  home 
coinputer^,  or  data  terminals,  and  bcrtt* 
the  moQe  and  configuration  may  be  con- 
trolled e^trver  from  tt>e  terminal  k^bOAriJ 
or  by  computer  progfam.  Ttiis  terminal 


iifiil  offers  botn  AHO  and  FEC  AMTOR 
modes,  RTTY  from  1  to  IQD  baud.  CW 
trarismi&ston  from  1  to99  wpm,  and  ASCI* 
communications  \o  ^HQ,3Q0  baud.  An 
R&232  interlace  is  used  to  cormect  the 
lerminaf  unit  to  a  computer,  and  ttw 
mod  am  oilers  an  active  4-po3e  receive 
bandpass  filter  feeding  into  an  audio  dia- 
crimlnator,  The  frequency  shift  Is  170  Hz 
using  standard  tone  pairs.  The  AMT-l  will 
operate  from  ahy  exlernai  power  suppty 
providirtg  12  V  dc  regulated  at  ,BS  A. 

For  more  information,  contact  AtfVfancetf 
Et^cironir;:  Appiic^Tions^  Inc.,  PO  Box 
C-27GO.  Lymwood  WA  98036;  (206^775^ 
7373.  Reiuler  Sorvice  numtief  A9Z. 


AEA's  AMT-f  AMTOR  tsrmiftat  unit. 


REVIEW 


WHAT!  THINK  ABOUT 
DGM'S  SflT-3000 

Having  spotted  the  bo»(  on  page  tl6  of 
the  May  issue  ("What  Do  You  ThlnK?"K  I 
fool  inspired  to  submit  ttie  fo4 lowing  ac- 
COiml  ot  my  ^jipehences  wittt  one  ot  th>o 
products  advertised  in  73,  s^Qwn  on  p^« 
51  of  the  same  issue 

My  ifiFtial  contact  with  DQM  Elec- 
Ironies.  Inc..  located  In  Beloit  Wl,  ^as 
when  I  wrote  to  inquire  about  the 
SRT-3000i  a  "high-performance  RTTV 
communications  sond-reeelve  terminal " 
to  quol©  the  company's  advertisement. 
Brochures  arrived  in  a  few  days,  and 
atthdugh  some  were  Xerox  copies  of  lype^ 
written  originals,  the  mforntaiion  wa^  p«r* 
tinent  and  wei^-presented^  (The  tact  that 
some  materiali  was  Xeroxed  posed  no 
problem;  rather,  it  told  me  thai  tttis  was  a 
new  organization  doing  its  t»est  to  get 
started  on  a  small  budget  .J 

My  second  inquiry  brought  a  personal 
letter  from  Dennis  G.  Makovec  WA9CIY* 
along  with  a  copy  of  Ihe  instruction 
manuat  far  the  SRT  3000-  I  assume  Den* 
nis's  initials  form  the  company  logo.  The 
majiual  proved  to  be  superb iy-assemb1ed 
and  weli-piarkr\ed.  ineiiidir>g  28  pages  of  ex^ 
pliGit  insiructiOTTS  purely  on  the  Opera- 
tional Cftp^bilities  o1  the  lermtnai 

An  order  was  plac«d  with  DGM  for  an 
SHT3000  and  a  video  monitor  around 
March  1,  and  Ul^  delivered  two  well -pack- 
aged cartons  about  two  v/^eks.  later,  The 
keyboard  and  monitor  were  connected  to 
my  two-meter  transceiver  with  a  minimum 
of  trouble  Both  a  discussion  and  a  block 
diagram  are  provided  in  the  manual  for  ihB 
various  «:^nnections  and  ofitions  Yes, 
RCA  ptK>ne  ]acks  are  us«d,  birt  it\ey  are  of 
bigh  quality  arKl  a  positive  'feel"  is  ob- 
tained when  plugging  tn  tfie  cables  The 
unit  has  been  used  daily,  arnt  no  connec- 
tion problems  have  been  encouniered- 

When  turning  on  the  power,  a  status 
line  appears  on  the  monitor,  displaying 
the  mode,  amount  of  frequency  shift, 
transmit  buffer  status,  speed,  and  a  real- 
time Clock  that  can  be  set  by  keying  In  the 
correct  time  folio  wed  by  whatever  one 
choosee.  sueh  as  ttie  date.  Tt>en,  when- 
ever  the  appropriate  command}  code  is 
Issued,  the  unit  will  transmit  the  time  and 
other  Irvtormation  as  was  entered  previ- 
ously. A  very  handy  feature  for  logging 
during  QSOs,  assuming  one  still  main- 
tains a  log!  Other  information  presented 
by  the  status  line  includes  a  tuning  bar 
along  with  various  receive  options. 
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Since  anyone  can  read  the  various  fea- 
tures in  the  ad,  rii  elaborate  a  bit  on  some 
of  Ihe  aspects  that  are  not  mentioned 
specificallyp  but  which  are  e^tamplas  of 
how  weM'Planned  Ihis  device  was-  For  ir»- 
stance,  selcai  (selective  cailmg)  is  a  tea 
ture  which  prevents  the  uriit  from  display 
ing  on  its  screen  and^or  on  an  associated 
printer  unless  a  certain  sequence  of 
characters  is  received  first.  This  se- 
quence is  most  often  the  callsign.  or  a1 
least  the  suffix  of  the  station  call  The 
ending  sqiquence  Is  usually  Nf^NN,  which 
Is  programmed  into  the  SRT^SOOO 
(aCthcugh  it  can  be  reprogrammed  by  thQ 
user).  What  this  means  Is  that  the  screen 
remains  blank  and  a  printer  (if  used)  re^ 
mains  quiet  unless  someone  sends  your 
station  call.  TT^n  the  scfeeri  and  printer 
become  acitve.  displaying  all  incoming 
characters  until  NNhtN  is  received.  (See 
■"Ttie  New  Commumcations:  VHF  Mail^ 
boxes,"  by  AF5M,  page  *6,  May^  for 
details.) 

A  greai  idea,  right?  If  no  printer  Is  used, 
selcai  can  save  messages  to  you  rather 
than  having  them  scroll  off  the  screen, 
while  in  cases  where  a  printer  is  used,  a|D- 
preciable  amounts  of  paper  are  saved.  But 
the  DGM  SRT-3000  also  has  W-FM>  rwho 
are  you"),  wtiich  has  its  own  activation 
code,  that  In  turn  trig^gers  a  response  from 
the  terminal  that  turns  Oh  Ihe  transmitter 
and  sends  a  canr«d  message.  Tfw  idea 
here  Is  I  hat  oiherscan  verify  that  you  are, 
in  factr  monitoring.  My  concern  was  that 
the  selcai  code  (again  typically  the  station 
callsign)  and  the  W-R-U  code(u5ualiy  the 
staton's  call  ptus  ZW  or  something  aim* 
itar>  would  pose  a  problem:  If  someorie 
sent  the  station  call,  the  terminal  wouid 
accept  the  incoming  call  if  it  happened  to 
be  ir)  Ihe  selcai  mode  but  would  reject  the 
incoming  call  if  left  in  the  W-R-U  mode, 
since  the  W-R-U  requires  the  additional 
characters.  In  other  words,  how  should 
one  leave  the  unit?  In  selcai  and  get  all 
calls  but  not  provide  a  response?  Or  in 
W'  R  U  an  d  fi  at  on  I  y  those  ca  I  Is  I  h  at  i  nc  tud- 
ed  Ihe  ZW  lacked  onto  the  end  of  the  sta- 
tion caiisign,  but  provide  confirmation? 

Well«  tr>e  people  at  OGM  mought  of 
that:  wfut  it  amounis  to  is  that  the  ter- 
minal is  both  in  selcai  ^nd  W-R-U  wfven  in 
the  W-B-U  mode,  which  of  course  meant 
tha!  it  will  dutifully  record  incoming  mes- 
sages addressed  to  the  station  caiisign 
only  and/or  record  massages  and  respond 
to  those  which  contain  the  extra  char- 
acters. What  more  coi^ld  you  want? 


As  a  matter  of  tact^  a  "break"  feature 
would  be  nice,  and  the  SRT-30OO  has  one. 
Imagine  yourself  having  |u&t  loaded  its 
thousand-character  transmit  buffer  with  a 
response  message  to  I  tie  cltap  you're  in 
OSO  With,  wften  ail  of  a  sudden  he  asks  a 
question  that  deserves  an  immediate  m* 
sponse.  What  to  do?  Ignore  his  question 
unl  |]  yo  u  h  a ve  run  1  he  cont  en  i  s  of  the  bu  f  f- 
er,  or  clear  the  buffer,  answer  the  ques* 
tion,  and  then  start  all  over  again?  No 
problem  with  this  terminal.  Simply  hit 
"control  break.''  "transmit,"  and  answer 
the  question.  Then  hit  "escape,"  and  the 
buffer,  safe  and  sound,,  will  aiso  be 
transmitted 

A  word  about  modest  The  SHT  3000 
transmits  and  receives  Morse.  Baudot, 
and  ASCII  al  a  variety  of  speeds.  It 
generates  boih  high  and  low  tones.  In- 
cluding ''modem''  tones  fof  those  wishing 
to  use  the  many  bulletin  boards  available 
on  telephone  circuits. 

Mode,  speed,  and  tone  cfianges  are  only  a 
couple  of  keystrokes  away,  which  rs  a  joy 
for  an  old  leletype-"  hack  MHe  me.  I  am  ac- 
customed to  opefiing  up  a  printer,  unbolt- 
ing the  typing  unit  from  its  base,  lifting  it 
off,  arul  exchanging  a  pair  of  gears,  fol- 
lowed by  reassembly  and  a  thorough 
hand- washing  to  remove  in^;  and  grease 
each  and  every  time  a  speed  change  was 
desired.  Now  I  change  speeds  electron^ 
ically.  in  Ihe  length  of  time  il  lakes  to  type 
three  or  four  characters.  To  go  from 
Saudot  at  60  wpm  to  ASCII  at  1 10  baud.  I 
hold  "control"  and  type  Alio  and  then  re- 
lease "control"  Qthor  speed  and  mode 
cti.ar>9es  sie  equally  simpte:  M  for  Morse, 
B  for  Baudot,  etc. 

Anyone  who  (a)  is  learning  Morse  code 
or  ib}  is  leaching  others  will  find  the  ran- 
dom code  generator  a  joy  With  a  cassette 
tape  recofdar  attached  to  the  SRT-3O0O 
cassette  pori,  and  a  printer,  the  terminal 


generated  beautiful  Morse  In  five-char- 
acter random  groups,  either  tetters  only, 
or  letters,  ligures,  and  the  tour  required 
punctuation  marks  (period,  comma,  slant 
bar,  question  marfe^  The  cassette 
machine  gets  the  Morse  characters,  of 
course,  and  the  printer  types  ttve  groups  m 
perfect  columns  What  a  great  way  to  pro- 
duce practice  material!  And  speeds  are  in 
Twpm  Increments,  as  determined  by  the 
operator,  from  1  to  99  wpm.  You  want 
clear  text  In  Morse?  Type  ft  Into  the 
transmit  buffer  i^OC/Q  characters  max- 
imum), turn  on  the  cassette  machine  and 
pnnter.  turnoftthelransmiiief  unless  you 
want  it  to  go  over  ttie  air,  and  proceed.  Per- 
fect copy  is  the  result.  I  taught  a  iicens- 
ing  course  tor  several  years  at  tlie  local 
community  college,  and  how  simple  it 
would  have  EMen  lo  generate  practice 
cassettes  for  my  students  had  I  owned  an 
5RT-3000S  Mr  Green  is  probably  glad  I 
didn't,  because  my  recommendation  was 
that  students  purchase  the  73  code  prac- 
tice iapes4  hi. 

Something  else  you  should  know:  the 
SRT-3000  htas  a  printer  port  Ihat  can  be 
programmed  by  keystrokes  to  any  ot  the 
standard  speeds  in  either  ASCII  or 
Baudot,  The  port  will  stay  in  thai  mode  re- 
gardless of  the  tncoming  and  outgoing 
language  being  used.  For  ov ample,  I  am 
using  a  teletype  model  35  which  is  an 
ASCII  printer  funning  at  110  baud.  I  have 
the  printer  port  set  for  that  mode,  and  no 
matter  whai  I'm  using  to  communicate 
over  the  aK  the  model  35  gets  it  alL  You 
read  it  right:  I  can  be  using  Morse,  Baudot, 
or  ASCII  over  the  air,  and  the  SRT-30QO 
translates  it  ail  io  ASCII  at  ItO  baud  ar>d 
sefkds  it  10  the  printer,  So  don'l  give  that 
model  15  or  28  away  guite  yet:  it's  just  as 
easy  to  program  the  printer  part  of  them. 
Why  am  \  using  a  model  35*?  Because  ■( 
gives  me  Iha  extra  ASCII  characters  and 


The  DGM  Ei^troftics  SPIT 3000, 


WORLD  TIME 
WATCHES 

the  newest  and  best  watches 
for  hams  from  ACI 


5  modes  plus 
hourly  chime 

dual  nrtm 

shows  GMT  & 

local  time 


12/24  hour  time 


5  year  lithium 
battery 


ACI's  new  HAM-ll's  functions  include  locai 
time,  a  second  lime  zone  for  GMT.  count- 
up  and  count  down  stopwatches,  oiarm. 
houfiy  chime,  and  high  brightness 
backtighi.  The  special  tri-functton  display 
shows  a  Iwcxripha  day  of  the  week, 
digHJal  doy-Tnonth.  and  six  digit  t*m©  in 
the  main  dispiay^  The  second  time  zone 
display  shows  mode  fT2],  tour  digit  local 
time  and  six  digit  GMT  (or  any  other  tJme 
lone).  it's  Ideaf  for  contest?  and  logke#ptng. 
The  HAM-il,  like  Its  predecessor  the  HAM-I. 
it  buHt  rugged  to  lost  with  p  scratch  resi&tont 
mineral  glass  crystal.  The  HAM4i  cos©  is 
polycarbonate,  wqlar  resistant  to  2.4  ATM. 
and  tine  potyurethqne  band  remains  flexible 
even  at  very  low  temperatures. 


4  modes  plus 
houriy  chime 

independent 
analog/digital 

12/24  hour  time 


ACrs  HAP^tt  breaks  the  afbo-dlgi  price 
ban-ier  with  o  rugged  and  functional  yet 
hondsome  woich  for  harrs.  It  combines 
Independerttly  functioning  analog  and 
digital  timepieces,  both  with  quarti 
Cfystai  occyracy  Whfle  the  analog 
section  Is  on  local  time,  thedlgitat  section 
can  display  yoyr  choice  of  month-date- 
day,  six  digit  time  (ideal  for  GMT]  with  a 
12i24  houf  option,  alofm  time,  or  six  digit 
chronograph.  The  HAM-lll  Is  built  rugged 
wi*h  a  scratch  reststont  crystal,  die  cast 
case,  stainless  steel  band,  and  German 
lime  movement.  The  HAM-IH  is  water  resistant 
to  2.A  atm-  M's  available  with  a  white  foce 
end  slain  less  bond,  or  goldtone  face  and 
stainless  go  Id  tone  bar>d. 

SPECIAL  OFFER 

buy  a  i^AM'tt  and  a  KAM-H)  and  gel 
o  10%  discount  off  the  HAM-iii 

HAM-il S22.95    HAM-IU S49,9S 

HAM-iil/StOiniess^otd .$S9.95 

Odd  S3.00  per  order  lor  shipping  ond 
handling.  CA.  residents  ad  6*/2%  sales  tax* 
VISA,  hAiC  accepted. 


aci 


To  order,  call  or  write: 

Advanced  Communtcations  Inf  I 

241 1  Lincoln  Avenye 

Belmor^l,  CA.  940Q2 

^448        (415}  595-3949 


NEW  TS830S  for  $1 50? 


Yes  indeed!  Just  add  a  Matched  Pair  of  top- 
quaiity  2,1  KHz  SW  (bandwidth)  Fox  Tango 
RIters.  Here  are  a  few  quotes  from  users: 

%  , .  Bimkas  b  naw  rig  Qut  ut  my  old  T^30SL  * ," 

K..VBT  now  workM  Ihe  way  t  droamod  H  ^HqM..." 

"...Spectacular  Itnftmvamant  in  SSB  amtmcHvity.,." 

*\^^Comf>t^t0iy  6timinai99  my  neod  for  a  CW  filtar^^J' 

\..Simpi»  instaUotion  ^  axcati ant  instructions. 


tt 


ft 


The  Fox  Tango  fitters  are  notably  superior  to  both 
original  2.7KHz  BW  units  but  especially  the 
modest  ceramic  2nd  IF;  oyr  substitutes  are  B-poie 
discrete-Cfystal  construction  The  comparative 
i=T  vs  Kenwood  resutts?  VBTOFF  —  RX  SW:  2.0  vs 
2.4;  Shape  Factor:  T  .19  vs  1 .34: 80dB  BW:  2.48  vs 
a41 :  Ultimate  Rejection:  1  lOdB  vs  80.  V8T  SET 
FOR  CW  at  300Hz  BW  —  SF  2.9  vs  3.33;  insertion 
Loss:  idBvs  tOdB 

Af^D  NOW  A  NEW  TS  S30S!    . 
Tests  prove  that  the  same  fi iters  improve  the  '930 
even  more  ttian  our '830.  Don't  buy  CW  (liters.— not 
even  ours.  You  probably  won't  need  Ihem! 

llfTRODUCTORy  P^lCE:  {Complftto  Kit).  .$150 
includes  tviatched  Pair  of  Fox  Tango  Fitters. 

atl  needed  cables,  parts,  detailed  instructions. 

Specify  kit  desire<J:  FTK-830  or  FTK-S30. 
Shipping  S3  {Air  S5).  FL  Sales  Tax  6% 

ONE  YEAfi  WARRANTY 

GO  FOX-TANGO -TO  BE  SURE! 

Order  by  Mail  Of  Telephone. 

AUTHORIZED  EUROPEAN  AGENTS 

Scandinavia  MICROTEC  (Norway) 

Ott^^r:  INGOIMPEX  (West  Germany) 


FOX  TANGO  CORPORATfON 

Box  15944S.  W  Paim  Beach.  FL  33406 
Phone:  (305t  683*9587         ^323 


ENJOY 

COMFORTABLE 

LISTENING 


PSK-1  POWER  SPEAKER 

Wbw  you  can  en|cv  plenty  of  rrans- 
C€iver  audio  without  having  to  turn  your  imnd-held 
volume  conlroi  up  so  far  it  goes  into  distorUon.  The 
PSK-f  features  a  poworful  2'/i  watt  EOiilput)  20  rib 
audJo  ampJfttef  Ihal  wH!  mret^sce  with  vlftyally  any 
communpcaiion  receiver  splatter  outpyt  lack. 
Expwf 'ence  tb&  luMury  ot  clistorijon4re«  room  fllting 
audio  from  yotif  har^es-hekl  transceiver  ew«fi  in  a 
noisy  nto&lfe  cnvirofmenL 

The  PSK-I  m  housod  tn  an  attract hrv  caAs  that 
«dukr  also  decorate  any  t^se  ^.tstion.  Powof  ca^ 
obtained  frorn  any  t2  VDC  soiirce  ce^^la  ot  SOO 

Pnces  and  Specifications  subject  to  ctiange   | 
wittMJUl  mitice  or  obifqaiioa  

ADVANCED  ELECTRONIC 
APPLICATIONS,  INC- 

P.O.  Box  C-2160, 
■  Lynn  wood,  WA  98036 

(206)  775-7373         ^40 
-  Telex:  152571  AEA  iNTL 

^^  ^m  ^^  Brings  you  the' 
^%^^i#%  Breakthrough! 


Hear 

Police/ Fire 

Weather 

on  2  Meter  Handhelds  with 
this  MFJ  VHF  Converter. 


9- 

.4> 


XfFj  VHF 
COMVEWTER 


yW7 


VQDEl    Wfi-Jl3 


Scanning 
Hamfhefdg 


Poiioe/Fire 
Scanners 


MFJ -313 


U  ^SS'** 


New  MFJ  VHF  converter  turns  your  synthe 
sized  scanning  2  meter  handheld  into  a  hot 
Poilce/Fire/We^ther  band  scanner 

t44-148  MHz  liandhelds  recewe  Police/Fire 
on  154-158  MHz  with  direct  frequency  readout. 
Hear  IMOAA  weather,  maritime  coastai  plus 
nfioreon  160-164  MHz. 

Mounts  between  handheld  and  rubber  ducky. 

Feedthru  alioMS  simnltaneous  scanning  of 
bottt  2  meters  and  Police/Fire  bands  No  mis- 
sed  calls. 

Highpass  input  filter  and  2.5  GH;  transistor 
gives  exceilerrt  unitorm  sensitivity  over  both 
bands  Crystal  controlled. 

Bypass/OFF  switch  aliawi  Iransmittrng. 
Won't  burn  oat  if  you  transmit  (up  to  5  watts) 
with  coFTverlef  on.  Low  insertion  SWR  Uses 
AAA  battery.  2y*xV/?x1V?  in   BWC  connectors 

Efii^y  scanning,  memory,  digital  readaul.  etc, 
as  provicled  by  your  handheJd  on  Police/Flre 
band. 

220  MHz  ConvQiler  for  2  M  Handheld 


MFJ-314 

$C095 


MFJ-314.  like  MFJ-313 
t^ut  lets  you  receive  221- 
225  MHz  on  your  2  meter 
handheld 

Police/Fire/Weather    Band    Con- 
veiler   for   2    Motor    Mobile    Rigs. 


59 


■         1  fr      Ills          V* 

1  •     #      7 

P 

MFJ-312 


% 


59 


95 


MFJ^312,   I  lice   MFJ'313  but  for  mobile  2 
meter  rigs.  Transmit  up  to  40  watts  ttiru  con- 
verter   without   damage.    SO-339   connectors. 
Mobile   mounting   brackets.   Rugged     "ON" 
LED.  Use  12  VDC  Of  AAA  battery   3x4x1  in. 

Order  from  MFJ  and  try  it -no  obligation,  if 
not  delighted,  relurn  it  within  30  days  for 
refund  (less  shipping)  One  year  onconditmnal 
guarantee 

Order  today.  Call  toll  free  800-64M800 
Charge  VISA,  MC  or  mail  cfieck,  money  order 
for  amount  indicated  plus  $4.00  each  shipping. 

Hear  polfce/f ire/ weather.  Order  now.     ^234 


CALL  TOLL  FREE  . . .    80QM7-1800 


Call  601-323-5669  in  Miss  .outside  continental 
USA.  tech/orcfer/repair   Info    Tefe^   53-4590 

ENTERPRISES, 

INCORPORATED 


MFJ 


Ust  of  Advertisers  on  pagt^  tf4 


\Box  494,  Mississippi  State,  MS  39762 
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hi^^f  speett  thai  the  Baudot  machir>e^ 
cannot  accommodate.  Bui  a  Baudot 
printer  would  still  serve  as  w@ll,  except  a  I 
higher  speeds, 

tf  I  had  to  find  fault  with  the  SRT-3000.  It 
would  be  ttiis:  DGM  does  not  prBsently 
provjd*  an  annunciatof  to  serve  as  the 
^nat  bell.  Th&  terminal  witi  iransmH  Ihe 
■bell'"  code  iust  fine,  but  it  ignores  it  when 
racelved.  Perhaps  3orT>ething  can  be  add- 
ed. A  gentle  "peep"  upon  receipt  of  a  bell 
code  would  be  nice,  and  maybe  it  could 
even  be  toggled  on  and  oil.  But  consider^ 
tng  all  aspects,  I  think  the  3RT-3000  is 
superb.  The  price  is  S1144  inc^udintg  a 
video  monitor,  73  and  happy  RTTYing- 

For  additional  information,  conract 
DGM  EhCtronicE,  /nc,  787  Briar  LariBt 
Betoit  Wf535t1 

Sianley  Coutanl  AA6SC 
SittrT«  Madra  CA 


QZX 

A  newsletter?  How  do  you  review  a  news- 
letter tor  ?3?  IL  doesn't  beep,  ligiit  up,  plug 
in.  Of  charge  your  batteries 

But  QZX.  the  newsfetter  (or  ha^s  wt>o 
own  Ginc^atr^T^mex  computets,  does 
transmit  It  transmits  a  lot  o*  very  good 
Information,  and  we  Iti ought  the  be&t  way 
to  bring  It  to  our  readers'  altent  fon  would 
be  through  a  close  look  at  what  it  does 

provide. 

Firsl.  fet's  Sftart  oul  with  I  he  products  it 
serves -trie  ZX^.  Micro  Ace.  ZX-dt.  and 
TS- 11X10.  With  an  average  $50  price  taf. 
these  are  among  the  best  computer  buys 
a  Nam  can  make.  A  low-end  computer  Is 
one  of  the  best  ways  to  gel  on  RTTY  or 
packet  radio,  costing  less  than  many  a 
model  33  in  the  flea  mafket  A  small  extra 
Investment  m  time  !o  write  soft  ware  and 
build  an  interface  with  your  n^j  is  all  you 
need— and  itiat's  lime  you  would  spend 
cleaning  grease  off  the  gears  of  an  old 
Teletype*    machine. 

Ham  applications  tor  compuiers  differ 
Ifom  many  ottiers  m  that  thev  do  not  r& 
QUire  laf'Qe  amounts  ol  memory.  rapKl 
storage  medium  access,  or  complex 
mathematicat  calculations.  What  they  do 
require  is  easy  access  1o  \tO  ports  and 
simplicity  of  real  lime  programming.  The 
Sinclair,  with  its  TTL  interfacing,  meets 
the  First  rec;uirerTi«fii.  and  the  plethora  of 
Z-dO  assembly'tanQuage  manuals  makcts 
learning  tbe  Timex/Smclair  computers' 
native  language  that  much  easier. 

In  addilion  to  communications  uses, 
you  can  deveiop  the  ej^trss— like  an  elec- 
tronic logbook,  dupe  sheets,  or  even  a 
rotor  conlroller.  These  models,  witn  very 
accessibte  innards,  seem  to  be  designed 
witti  ihe  hardware  hacker  in  mind. 

The  Need  For  Sup{K>rt 

Unless  you  are  a  auperfesi  designer 
with  an  endiess  stream  oi  creative  ideas 
and  tots  of  time  on  your  hands,  vQ^u  need 
assistance  in  devdlOfMng  uses  for  yow 
computer.  Compulcf  cfealers  are  r>otori' 
ous  for  knowing  little  atwui  tiamJcom- 
puter  Interlacing,  and  ihe  staff  In  the 
depariment  stores  which  olter  you  the 
best  prices  on  SinctairrTimex  computers 
know  even  less  about  computers  in  gener- 
al much  less  amateur  radio 

Ttiis  is  wtiere  QZX  comes  m  As  a 
systemspecitic  publication,  everyttiing  in 
the  magazine  periams  to  your  computer. 
As  an  amateur-radio  publication,  It  offers 
Itie  addbtlonal  advantage  of  focusinf  on  a 
specific  area  of  computer  use. 

Rublislied  by  A  lew  F.  Burr  K5XY  m6 
edited  by  AmlKose  Barry  Vtf4GHV/5,  each 
month" s  QZX  is  literally  jammed  with  pro- 
grams and  circuits  Fore^amplen  the  April 
Issue  contained  prograrns  to  compute 
antenna  headmgs,  manage  net  rosierSi 


and  calculate  propagation,  as  wetl  as  a 
HTTY  send/receive  prograrn.  Circuits  in- 
cluded a  simple  terminal  unit  and  an  Inter- 
face far  the  Sinclair  computers. 

In  addition  to  the  program,  a  brief  syn- 
opsta  of  each  is  provided.  Explanations 
ol  algorithms  and  special  instructions  are 
included  as  weil^.  Ami  the  iisttngs  are 
reproduced  directly  trom  the  author  s 
prinlout.  eliminating  ttte  possibliity  ol 
typing  errors. 

Another  regular  feature  of  QZX  covers 
reviews.  The  publishers  are  up  front  at^ut 
their  policy;  m  one  recent  issue,  they  said 
"if  you  have  ot^ecfiohs  to  us  doing  re- 
views of  products  advertised  in  QZX,  let 
us  know.  We  intend  lo  present  objective 
commenis  on  them,  ff  an  item  advertised 
in  QZX  is  obtained  for  review  and  found  to 
be  less  than  'OK'  m  our  opinion,  we  will 
Simply  decline  to  (irini  that  review.  A 
rather  fx>lite  way  of  avoiding  a  cut  throat ' 
Those  not  advertised  but  review^  will 
receive  our  honest  opinions  and  win  be 
printed." 

A  useful  column  in  the  newsletter  Is 
"Bits  &  Bytes."  a  compendium  ol  usetuf 
tips  similar  lo  77s  "Circuits '  feature. 
Subjects  ranging  from  power-supply  pfob^ 
lems  to  photograph iri|3  program  ttstin^gs 
from  your  video  monitor  are  all  addressed 
here.  And  if  you  miss  a  juicy  topic,  infor 
motion  on  it  may  be  recovered  via  the  QZX 
Not*  an  almosi  nightly  gathering  of  the 
Tim«x/Sinclair  faitMut.  the  schedule  tor 
which  appears  in  the  newsltetter. 

The  r>ewsteiter  is  printed  on  plain  paj>er 
and  graphics  are  iimiied  to  schematics 
All  of  this  adds  up  to  savings  in  produc- 
tion cost3= — Savings  which  are  passed  on 
to  subscribers.  At  $12  for  a  one-year  sub- 
scription.  QZX  is  much  cheaper  than  a 
stick  magazine,  and  m  terms  of  aj>plicat>l« 
material,  you  probably  gel  a  lot  more  for 
your  money - 

From  programs  to  reviews  and  advertis- 
ing, 07Jf  1 5  a  perf eel  sol  ui  ion  to  one  of  the 
great  problems  of  owning  a  comput- 
er^ what  to  do  with  II.  As  amateurs,  we 
hftv#  the  unique  ab^liiy  lo  generate  new 
ideas  and  practical  uses  for  a  Inmost  any 
piece  of  e^ectror^ic  equi^pment.  But  news- 
letters such  as  QZX  bw  necessary  for  us 
lo  share  all  of  that  knowledge. 

For  riKire  information,  contact  QZX 
Newsieiier,  2025  0'D<infiefi  Las  Cruces 
Nkt  SBOdf  Reader  Service  number  4d4 

Avery  L  JerOtihs  WBEJIG 

73  Stalt 

RADIO  ELECTRONfCS 
BUYERS  GUIDE 

Almost  every  ham,  whether  o*  not  a  con- 
firmed builder  or  modifier  of  radio  e^wp- 


ment,  someday  will  need  a  pari  or  compo- 
nent 10  fill  an  exact  requirement.  Maybe  it 
will  be  someihing  as  rare  as  a  tube  socket 
or  as  common  as  a  lamp  bu[b  or  fuse 
holder  The  home-brewer,  oF  course,  will 
rteed^  1C  sockets,  circuit  boards,  capaci- 
tors, resistors,  displays,  inductors,  trans- 
formers     and  alt  the  fes<^ 

Now  put  yourself  in  e^iher  pair  of  sfKies: 
Where  woutd  you  look  for  I  he  exact  part 
you  need?  Sure,  you're  gonna  say  73, 
right?  Well,  okay;  ril  go  along  with  you  to 
a  point.  .  but  suppose  you  have  dozens 
of  parts  and  Ft  ems  that  you  need.  Doesn't 
thai  mean  that  you'll  have  to  took  through 
maybe  dozens  of  ad Sr  searching  tor  all  ttie 
things  on  the  parts  list?  Right;  see  what  I 
mean? 

Enter  the  fiadio  Ehctronics  Buyers 
GuiHe.  a  stupendous  compendium  ot  elec- 
tronics goodies  listed  by  type  of  compo- 
nent m  alphabet Ecai  order  Thist^aut  of  a 
book  tists  it  aft  .  .  and  not  only  one  source 
but  iSozens  of  sources.  Here,  tet's  take  a 
took  at  how  it  works.  Suppose  you  need  a 
ggoC^series  microprocessor— an  IC  Vou 
look  gp  iC  and  then  the  series,  .ahhh, 
fwre  it  is  on  page  46.  The  listing  gives  two 
sources:  Active  Electronics  and  Jameco 
Etectromcs  Active  stocks  a  variety  of  19. 
Now,  you  turn  to  page  ea  and  find  Active 
Electronics.  Their  address  and  telephone 
number,  as  well  as  information  about 
catalog  cost  and  minimum  order ^  Is  listed 
for  your  convenience.  Same  Ihing,  for 
Jsmeco  Electronics  cm  page  90. 

tjol's  lake  a  diffefeni  corrtponcni  and 
try  It  again.  What  about  a  mechanical 
digital  counter  for  a  project  that  you  have 
been  working  on?  Yep,  there  It  is  on  page 
23,  sold  by  BCD  Radio  Parts  What  about  a 
marine-band  crystal  for  itie  VHF  Irequen^ 
cies?  There  it  is  on  page  Z4  Rolin  Distribu- 
tors has  'em.  And  so  it  goes,  lor  hundreds 
of  items, 

Even  If  you  don't  buHd  but  have  a  friend 
who  does,  gel  this  neal  little  book  for  him 
or  her  It  makes  a  wonderful  present  and 
will  really  t>e  appreciated  It  you  re  the 
kind  of  ham  who  has  a  library  of  needed  in- 
fo. §et  the  book  Ha  it  ward  Ptoducts,  pub^ 
lisher  ot  the  Gi/rde.  has  required  that  a 
supplier  be  willing  to  sell  in  small  quan- 
tities 10  individuals  by  mail  order.  Each 
one  has  been  contacted  by  I  he  publisher 
and  has  agreed  to  the  teims  The  i n forma- 
tiohi  m  the  Guide  Is  contained  m  a  comput- 
er and  theretore  can  t>e  edited  and  added 
to  as  the  market  changes 

The   1983   Radio   EiectroT}fcs   Buyers 
Guide  IS  available  from  Half  ward  Prod- 
ucts, $2 Sunset  Court,  Sr  lows  MO  63f2l 
Reader  Service  number  4fi3. 

Jim  Gray  WIXU 
73  Staff 


tCOM*&  tC490A. 


ICOM'S  I&490A  430-MHZ 

TRANSCElViR 

Even  newly-licensed  hams  quickly  gain 
an  appreciation  for  the  amazing  number 
ot  knobs,  readouts,  microprocessors. 
Watts,  and  features  being  crammed  into 
ftmaJler  Ar>d  smaKer  radios  these  day& 

As  a  long-time  resident  of  the  UHF 
bands,  I  was  happy  to  learn  of  iCOM's 
latest  multi  mode  radio  for  the  420-4&0- 
MHz  band,  the  IC-430A,  and  to  get  an  op- 
portunlty  to  try  one  out.  ActuaJiy^  calling 
the  "490A"  a  multi-mode  rig  may  be  a  bit 
misleading.  The  rig  covers  the  430440- 
MHz  portion  of  the  band  only,  and  in  the 
US  and  Canada  thjs  does  not  Include  the 
portion  used  for  FM  according  to  the  cur- 
rent band  plan.  However,  If  you're  In^ 
teres! ed  in  OSCAR  satellite  work  in  ttie 
435- MHz  range  Or  weak-signal  work  at  432 
MHz,  you  II  firKj  this  rtg  packed  with  useful 
features. 

Designed  primarily  for  mobile  use,  the 
radio  was  also  found  to  be  quite  accapl- 
abte  for  home  use  as  we H  when  powered 
from  an  optional  12-V-dc  supply.  A  battery 
tiack-up  option  is  available  to  maintain 
rT>eTTx>ry  channels  when  the  r^g  is  removed 
from  its  power  source. 

When  I  fksl  sat  down  to  operate  the 
radio,  my  initial  impression  ^as  that  there 
weren'l  nearly  enough  controls  to  operate 
all  the  features  which  the  radio  offered  ac- 
cording to  the  manual  A  welMfioughtHOui 
control  system,  however,  places  norhrouh 
tine  adjustments  such  as  scanning-speed 
timing,  stop  timing  and  full  of  pro- 
grammed segment  scanning  internally. 
These  adlustments  are  often  a  matter  of 
personal  preference;  once  these  deci- 
sions are  made,  further  adjustrr>ent  is 
usuaity  not  necessary.  In  addition,  many 
fronl-panel  controls  have  multiple  uses. 

Fre4|uency  Cofitrol  Featurvs 

The  IC-490A's  frequency  control  Is 
typical  of  many  ICOM  radios.  A  detent* 
type  main  tuning  control  is  used  for  either 
Of  two  ¥fos.  Designated  "A"  and  W\ 
eaoh  vfo  is  se4ected  by  a  push-button 
switch.  Vfo  **A '  can  be  used  to  deal  up  fre- 
quencies for  subsequent  storing  in  one  of 
four  memory  positions.  Those  interested 
in  both  weak-signal  work  and  OSCAR 
work  as  described  earlier  will  find  it  usef  ut 
to  leave  one  vfo  set  for  each  range 

OSYlng  anywhere  within  the  10  MHi 
provided  was  actually  faster  than  with 
many  144 -MHz  figs  I  ve  operated.  There  is 
a  '^1  MHz  up''  button  which  increases  the 
currently-selected  frequency  ^n  i-MHz 
steps  up  to  439  and  then  restarts  at  430.  In 
addition,  four  tuning  spreads  are  provided 
talttiough  it's  riot  obvious  without  study^ 
ing  the  manual).  In  the  SSB  or  CW  modes, 
each  tuning  step  is  100  Hz,  There  are  two 
FM  mode  positions  called  FM1  and  FM2, 
Position  FM1  provides  tuning  steps  of  25 
kHz^  while  FM2  steps  the  frequency  5  kHz 
per  tuning-knot)  click-  These  are  the  nor* 
mal  tuning  speeds  for  each  mode.  In  add^ 
t ion,  a  "1  kHz"  button  overrides  the  tuning 
Speed  of  any  mode  m  favor  of  a  l-kH^-per- 
Click  rate.  Thts  scheme  is  a  little  tricky  to 
get  used  to  and.  even  after  a  couple  of 
months,  I  still  have  to  think  atx>ut  it  a  bit 
more^  than  I'd  like.  It  does  get  you  around 
the  bano  quickty  with  a  mfnimum  of  extra 
controls,  though  the  mode  switch  also 
permits  changing  ihe  repealer  offset  fre- 
quancy  to  virtually  any  frequency  desired. 
Upon  powering  up,  the  radio  normally 
comes  on  with  a  5-MH2  offset.  Again,  this 
radio  does  not  cover  the  US  or  Canadian 
repeater  band. 

Scanning 

Two  types  of  scanning  are  provided; 
scanning  of  memory  channels  or  scan- 
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When  it  comes  to 

QSL-s 


it  s  the 

ONLY  BOOK! 

US  or  Foreign  Listings 


1983 


Here  they  are!  The  latest  editions  of  the 
world-famous  Radio  Amateur  Callbook 
dre  avatlabte  now.  The  US.  edition 
featarej  over  400,000  listings,  with  over 
75^000  changes  from  last  year.  The 
Foreign  editlori  has  over  370,000  iistlngs, 
over  50,000  changes.  Each  booi<  lists  caits 
fnd  the  address  information  you  need  to 
send  QSL*s.  Special  features  include  cait 
changes,  census  of  amateur  ilcensflSj 
world-wide  QSL  bureaus,  prefixes  of  the 
world,  International  postal  rates,  and 
much  more*  Place  you  order  for  the  new 
1983  Radio  Amateur  Callbooks,  avaJlabte 
now, 

EKh      Shipping!      ^<A*^ 


□  USCUieHXih 
n  Fomgn 


S19.95     $3.05    S23J}Q 
SI 8.95     S3i)5    S22.00 


Order  both  books  at  the  same  time  for 
^IS5  incliiding  shipping. 

Order  from  your  dealer  or  directly  from 
the  publisher.  Ail  direct  orders  add  shipping 
charge.  Foreign  residents  add  $4,55  for 
shipping,  llllnoisresidents  add  5%saies  tax, 

SPECIAL  OFFER! 

Amateur  Radio 

Emblem  Patch 

only  $2.50  postpaid 

Pegasus  on  blue  field,  red  lettering.  3"  wide 
X  3*'  high.  Great  on  Jackets  and  caps. 


^ 


ORDER  TOOAYf 


*^6l 


RADIO  AMATEUR 

ca 

Dept.     8 


IfbooK 


INC 


1& 

^^•"W 


«•  V  4  V  V  » 


925  Sherwood  Drive 

Uke  Bluff,  fLe0044p  USA 


POWER  UP* 


2  METER  90  WAH  OUTPUT 

AMPLIFIER  WITH  18  DB  GAIN  PREAMP 

'139.95 

PLUS  SHiPPING 


Model  90PL 
FOR  ONLY 

FACTORY  DIRECT 
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POWER  MlASUtEMENI 
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•  OPERATiOH  FH  «t  550  ^coinplttitr  tNit«|  Cl»t  AB1 

•  RF  ORf¥E  1  to  3f)  wim 

•  KEYIMG  RF  dctivated  wlh  hi^h  quililr  relays 

m  POWER  REQUIREMENTS  ryptul  10  wartf  drive.  13  amps  ai  13.8  VOC 

•  IDLE  cyrmnl  2D  niHls 

•  MOBILE  or  FIXED  Dp^rai^on 

•  PREAMP  laOQ  gam  minimum 

•  NOISE  FICURE  leis  Eliar  1  b  DB 

•  PREAMP  KEYING  mdepflnd am  —  s«paratflt^  RF  activatid  relays 

•  CONSTRUCTION  map  iiffiiind  aluminutfi  heat  sink  2  piacas 
360  rlQg3'Qe&  coDlin^ 

m  SIZE  7"(w)  It  6"tdl  X  r{U\  —  WEIfiHT  3  lbs,  9  02s. 

•  IMMEDIATE  SHIPMENT 


SPECIAL  OFFER 
Matching  Power  Supply 


99.95 

lUS  SHIPPtN 


PLUS 


* 
G 


t23456?e9l0 
POWEft  INPUT  IN  WAHS 

POWE&  CHART 


15  AMP  SUPPLY  wl    13  \b$  nn  6"{w|  1  b"m  ^  ^"m 

IMMEDIATE  SHIPMENT 

ALL  ^ARTS  AND  LABOR  WARRANTEQ  DHE  FUIL  YEAR 

VJ90^L  Am^l^«r  1139  9$  fivf  *JM  ihippne 
VJ1S  POWER  Supper  tSSJ&  pm  *1M  Hufpai 
-Prim  USA  anif 


VISA.  MASTER  CHARGE.  M.O.  or  C.O.D.  •  PHONE  {713)  477*0134 
V-J  PRODUCTS,  INC.  505  East  Shaw.  Pasadena.  Texas  77505 

SERVING  THE  ELECTRONICS  INDUSTRY  SINCE  1965 


MFJ  NOISE  BRIDGE 

Adjust  antenna  for  maximum  performance.  Measure  resonant 
frequency,  radiation  resistance,  reactance.  Individually 
calibrated  resistance  scale,  expanded  capacitance  range,  built- 
in  range  extender  gives  accurate  extended  measuring  range. 

•  Ifidividualiy  calibrated  resistance  range 

•  BuiltHR  range  extender 

•  Expancted  capacitance  range 


N£W  FEATURES:  Individually  hand  i;ai)brated 
resistance  scale,  expanded  capaciiance  range 
(^150  pf).  built-in  range  eJdender  gives  accurate 
measurements  and  much  extefided  measuring 
range.  1-100  MHz.  Simple  to  use.  Compreiiensive 
computer  proven  manuaL 

TNs  New  MFJ-202B  Kolse  Bridge  lets  you 
quickFy  adjust  your  single  or  multlband  dipole, 
inverted  vee,  beam,  vertical,  mobile  whip  or 
random  system  for  maximum  performance. 

Tolls  resonant  frequency  and  whether  to  shorten 
or  lengthen  your  antenna  for  minimum  SWR  over 
any  portion  of  a  band 

Worlds  with  any  receiver  or  transceiver.  SO~239 
connectors.  5x2x4  Inches.   Use  9  volt  battery 

Other  ussk:  tune  transmalch  adjust  tuned 
ctrcuits;  measure  inductance.  f^F  impedance  o1 
ampiiflers,  baluns.  transformers:  electrical  length, 
velocity  factor,  impedance  of  coax:  synlhesize  RF 


impedances  with  iransmatch  and  dummy  load. 
Order  froin  MFJ  and  try  it- no  otiHgatlon,  if  not 

delighted,  return  it  wlthm  30 days  for  a  refund  (less 
shipping)  Tliis  bridge  is  unconditionilly  guar- 
anteed for  ane  year. 

To  order,  simply  call  us  TOLL  FREE  800-547- 
1800  and  charge  it  to  your  VISA  or  Master  Charge 
account  or  mail  us  a  check  or  money  order  for 
$59  95  plus  S4.00  shipping  and  handling  for 
MFJ-202B.  Order  today. 

Put  thlf  MFti  Noise  Bridge  to  work  Improwlng 
your  antenna.  Order  from  MFJ  or  see  your  dealer. 


CALL  TOLL  FREE  . . .    800-647-1800 


Call  601 -323-5869  in  MS,  outside  continental  USA 
orfortichyorder/repair  info.  Telex  53-4590  STKV, 

UB   I  ENTERPRISES, 

In  r  V  iNCORf>OR ATED 

*^^^      Boi  494.  Mississippi  Stale.  MS  39762 


S#»  List  of  A(tv9nis9fS  «MT  p&ge  i  u 
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Top  view  of  the  tC^WAr 


ning  0f  band  segmenis  up  to  the  ennre 
band-  Bantf  segTTients  aro  delermined  by 
ttig  fre^quencies  slore<}  tn  memories  1  and 
2.  Memory  1  woufd  be  fhe  lowest  frequen- 
cy of  the  segment  and  memory  2  would  bd 
the  highest. 

The  IC490A  also  includes  e  priority 
channel  feature  lo  let  ^ou  keep  tracK  oi  a 
favoffte  frequency  ot  calling  frequency 
while  0|>dfating,  on  another  frequency, 
Ihe  priority  r^equ^iicy  can  be  any  memory 
ctvannel.  The  mlcroi^focdssof  selects  th« 
prtodty  channel  for  an  automatic  qyicK 
look  every  5  seconds.  II  *?es  not  lock  onto 
thi$  channel  even  if  in  use  and  it  will  not 
switch  the  priority  channel  if  you're  In  the 
transmit  mode,  4n  addition  to  all  the  vfo's. 
memortea,  and  priority  channels,  there  Is 
a  "cat  1 1  ng  c  har^ne! ' '  f  eat  u  re ,  Push  i  ng  a  si  n- 
gie  tulton  selects  a  programmed  channel 
and  overrides  whatever  memory  or  vfo  had 
been  in  use.  This  chann>ei  is  inK>t  scanned 
and,  frankly,  I  haven't  found  a  good  use  for 
it.  But  It's  there  lor  those  v^ho  do. 

Ottker  features  include  a  noise  blanlter 
wNch  1$  quite  effective  in  ellmlnailng  igni- 
tion and  oiher  pulse  noises,  and  an  age 
(automaiic  gain  control)  to  reduce  fading 
(especially  mobile  "picket  fencing/' 
which  Is  f^articularty  rapid  ar  ihe^  fre- 
quencietl.  An  BIT  treceiver  incremental 
tuning!  leatyre  shtHs  the  received  tre^ 
quer>C¥  ±  600  H^  to  follow  dnfting  ^i^nais 
or  change  tti«  other  station's  CW  note  m 
one  which  is  mo^e  pleasing. 

I  was  glad  to  see  that  I  COM  used  an 
"♦■N 'type  connector  iUG-21/U)  for  the  rf 
output ,  Thjs  type  of  connector  is  designed 
for  use  on  UHF  to  keep  losses  at  a  mln- 
Jmum,  but  all  loo  often  manufacturers  for* 
get  these  derails 

Frequency  is  cfi splayed  on  a  n+ce  read- 


out wttJch  is  suff^cferrl  for  pnecision  down 
to  100  He  (on  FM.  4  digits  provided  pre- 
cision to  1  kH;}.  Fof  example,  a  frequency 
o1  432,1965  Is  displayed  as  2.166^5. 
Numerals  are  3/6''  high  and  are  much 
brighter  than  tf^e  traditional  red  variety, 

Lights  milting  cJiodes  are  also  used  for 
a  "light-bar "type  display  of  received 
sfgnal  strength  and  nelltive  transmitter 
output,  t  must  admit  that  t  was  a  little 
prejudiced  against  syth  devices.  "How 
can  a  readout  of  7  or  8  diodes  approach 
the  pTeclsionof  a  meter?"  Weit.  is  doesn  t. 
but  with  a  Utile  practice,  a  flickering  diode 
can  be  interpreted  pretty  closely.  And  tor 
conveying  information  at  a  gfance,  light 
bars  to  me  are  more  useful  I  became  con- 
vinced of  this  when  an  intermittent 
ground  on  my  mobile  antenna  would  in- 
crease  the  vswr  and  decrease  my  power 
output.  Since  the  problem  was  mtemnit- 
tent,  I  migtit  have  blamed  my  varying  $^- 
nal  strength  on  normal  propagation,  not 
fvDt!Cihg  the  slight  movement  of  the  meter 
r^eedle.  However,  the  biinkmg  diode  on 
the  light  bar  was  immediately  obvious  and 
the  antenna  probJem  was  qutckly  localgd 
and  corrected. 

Circuit  De&crlptiOft 

Ttie  IC-49DA  uses  a  33  33- MHz  phase- 
locked-toop  local  oscillator  for  both  tran-s- 
mit  and  receive.  A  rotary  encoder  driven 
by  the  main  tuning  knob  controls  a  micro- 
processor  which  in  turn  determines  the 
frequency  of  a  votiage-coniroiied  oscilla- 
tor (vco).  In  the  SSBCW  modes,  ine  re- 
ceiver is  dual  conversion  with  i-f  s  of  33.36 
MHz  and  1075  MHz.  In  FM,  an  additional 
hf  of  455- KHz  is  used  for  triple  conversion^ 

When  transmitting  in  SSB.  a  carrier  tre- 
quency  of   10.7485  MHi   for  USB  and 


Bottom  view  of  t^e  f€-*90A 


10.7516  MH2  fOf  L5B  is  fed  lo  a  balancied 
modulator.  Aftar  Tillering  of  the  appropri- 
ate sideband,  an  SSB  stgnal  of  ^0.75  MHz 
is  obtained.  For  CW  operation,  the  USB 
Oarrief  is  ahltted  +  800  Hi.  This  was  found 
to  be  convenient  when  frequent  mode 
Changes  take  place  between  USB  and 
OW.  If  you  are  in  the  QW  mode  and  tune  ir^ 
an  SSB  9131100,  you  don't  have  to  returr\ 
wtien  yOii  Change  mode. 

In  FM,  a  separate  crystal  oscillator  pro- 
diioes  a  lO J^MHz  signai  which  is  nod- 
ulated separately,  A  26.68-MHz  second 
kical  oscillator  and  an  approximate fy 
390MHz  first  oscillator  controlled  by  the 
microprocessor  and  vco  puts  you  in  the 
band.  Rf  power  output  is  1C  Watts. 

The  manual  is  45  page?  in  length,  of 
which  t3  pages  are  devoted  to  the  circuit 
description  portion.  Fof  those  wishing  to 
gel  into  the  "nitty-gntty''  of  how  tt>e  490A 
does  Its  thing,  this  s«ctior«  is  certainly 
clear  afvd  concise  (with  lit»eral  use  of 
!>lock  diagrams,  charts,  and  schematics^ 
The  largest  section  is  the  14  page  "opera- 
lion"  part  which  is,  in  my  view,  required 
reading.  Only  a  page  or  two  is  needed  10 
get  you  on  I  he  air,  but  to  lully  explore  the 
intricacies  and  capabilities  of  this  radio, 
time  s^ou^d  be  spent  with  this  section  and 
seveiaf  pages  devoted  to  control  lunctions^ 

The  manual  was  very  compiete,  with  ely- 
tra intr^rmation  on  satellite  operations, 
drawmgs  illustrating  rT>obiie  instal^atifon, 
and  two  foidout  inserts.  One  is  a  sche- 
matic diagram  large  enough  ^uch  that 
every  component  can  be  seen  clearly.  The 
second  insert  Is  a  large  board  layout 
which  shows  each  circuit  board  full  size, 
with  several  colors  indicating  all  circuit 
paths  on  double-sided  boards. 


Likes  and  Olsttltes 

Only  a  few  ihings  bothered  me  about 
the  radio  First,  there  is  no  rf  gam  control, 
although  I  muBt  admit  that  i!  was  several 
weeks  alter  I  began  using  the  radio  before 
I  missed  Ir  I  have  yet  to  find  any  multi- 
mode  rig  which  Includes  provisions  for  a 
narrow  CW  filter  even  as  ftn  option.  The 
age  recovery  time  was  a  little  stow  even  in 
the  fast  position.  The  radio's  front  end 
terids  to  get  "crunctisl"  a  bit  t>y  strong 
locals  and  the  age  can  pump  somewhat 
and  mask  weak  signals. 

On  tiie  positive  side,  this  is  really  a 
''fun"  rad^Q  to  use,  especial iy  afier  i 
gained  soma  proficiency  In  making  my 
way  about  the  band  using  the  memory 
channels  and  other  features  to  the^r 
fullest.  1  used  the  radio  during  the  Spring 
Sprint  Contest  arKJ  I  attribute  several  con- 
tacts and  sections  to  the  radjo's  ability  to 
Quickly  switch  t^etween  a  numtier  of  fre- 
quences and  keep  ta&s  on  the  l^and. 

Even  at  horrte.  I  found  myself  increas- 
ingly using  the  490 A  instead  of  the  "big 
fig/  CW  opera  I  ion  was  very  pleasant, 
with  a  nice  sounding  CW  sidetone.  Excel- 
lent onlhe-alr  reports  were  received  On 
both  CW  and  SSB.  Receiver  sensitivity 
was  very  good. 

In  summary,  I  found  the  IC-490A  an 
excel  ten  I  radio  as  a  primary  station  or  as  a 
seccHidary  station  lor  those  who  have  al- 
ready gone  the  "transveiler  route,"  So  be 
careful^ the  10490 A  may  becon^  youf 
phmajy  station. 

For  further  information,  contact  tCOM 
Amerfcs,  inc.,  2 n 31  rem  Ave.  NE,  &Bli&- 
VUG  WA  99004  f206HS4ai5^.  The  retail 
price  is  appro»(imately  $650^00. 

Daye  Mackey  K1 KA 
Amherst  NH 


LETTERS 


I 


FUN  FRACAS 


] 


I'm  writing  In  relt^v -v*j  to  the  Funl  poll 
results  that  were  pubtistt^  in  your  May, 
T983,  Issue.  My  complaint  ts  about  John 
Edwards'  comments  on  questions  31  and 
32.  On  q  uestion  32  he  agrees  with  the  ma- 
jority opinion  by  saying  "Free  speech 
llvesf",  thus  saying  that  poEitically^ 
oriented  nets  am  OK  But  on  question  31, 
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he  wants  to  H:teny  the  rtghi  of  free  speech 
to  those  who  like  to  talk  about  Ideas  of  a 
religioua  nature.  He  doe4  this  by  saying 
"am-en"  to  the  majority  who  said  r^  to 
rePtgiOV^Iy-oriented  netft. 

This  is  a  very  hypocritical  viewpoint.  If 
Mr.  Edwards  or  anyone  else  doesn  t  like  to 
listen  lo  religious  viewpoints  or  discus- 
sions about  the  Bibie,  they  can  employ 
their  own  form  of  censorship,  tune  to  an- 
other frequency,  or  turn  of  I  their  radio. 


tAteill ,  Wayne,  ttmt*s  my  viewpoiM  on  the 
subject.  Except  for  this  one  mtnoi  point, 
you  have  a  great  magazine.  Please  keep 
vp  the  good  work. 

Mark  Regan 
Riynoldaburg  OH 


TERRtFiC  TENTEC 


Te  n-Tec  t  rea  I  s  me  ■« :  .  ol  L  THey  make 
quality  gear  Dick  ¥t&y  and  company  are 
quick  to  keep  it  running.  They  care  atx>ut 
their  customars  and  are  always  more  than 
fair.  I  have  had  two.  and  my  next  one  will 
be  a  Ten  Tec  also. 

Bob  Solon  WD61KI 
Toledo  OH 


SCAPEGOATS 


] 


It  appeam  thai  every  time  someone 
loses  touch  with  reality,  they  blame  the 
steel  and  auto  workers  for  the  economic 
plight  of  their  industries.  The  workers' 
wages  ate  always  com  pared  to  those  o^ 
I  he  Japanese,  and  the  conclusion  is  made 
that  the  Amari^cans  are  getting  paid  too 
much. 

Howr  at>aut  comparing  the  US  execu- 
tives 10  the  it  Japan  e^  t«unter parts? 
They  get  4  or  5  times  as  much,  not  just  10 
on  5  percent  Another  thing  is  taxes;  35  to 
45  percent  ot  our  wages  go  to  pay  some  kind 
of  tax.  If  these  taieis  were  eliminated,  we 
could  live  on  the  same  pay  and  benefits  aB 
the  Japanese.  By  the  way«  I  wonder  what 


nagazlrre  editors  are  paid  m  Japan.  Mayb@ 
^y  their  standards,  you're  overpaid,  too! 

H/W,  Lu«ct(  WBdtFlH 
West«fn  Springs  IL 


AMERtCAN  TRAGEDY 


I  1  would  itK#toknowif  youcoyldgivame 
fCm^  information.  I  boudhi  a  Swan  7D0CX 
indi  117  XC  power  suppliy  about  sevein 
f^^rs  ago- 1  rsa^^y  liked  il  ^nd  always  had 
]QOd  reports  with  it.  S^tral  nr>onths  ago,  t 
vent  out  and  forgot  to  ground  my  antenna 
md  It  Mras  hit  by  Hghtnlng. 

Well.  I  could  not  gel  any  ot  ih«  #loc- 
r&nlcs  service  places  1o  repair  it  They  all 
QUA  me  that  tHey  don't  service  Swarv  any 
TiorB.  Finally,  I  §oi  a  couple  of  hams  to 
ook  at  it  and  tt^ey  told  me  IT  was  damaged 
oo  badly  to  f iic.  I  seni  the  po^er  supply  all 
he  way  out  to  New  Mexico  and  ha<}  i1  re^ 
laired  How  I  am  stuck  vtrith  a  powm  supply 
tnd  rw3  trafisceiver, 

I  was.  laid  off  ni  Piper  Aircraft  In  Vero 
^each  FLJusi  about  a  year  ago.  So  I  can- 
lot  af  forci  a  new  set  Of  a  second -hand  rig 
or  cash,  all  oi  The  amateur  electronics 
tOfBS  only  have  Master  Charge.  Visa,  or 
Mnerccan  Express  cards. 

I  would  like  to  know  if  you  know  of  any 
imateur  stores  Ihat  do  fhair  own  finajTC- 
ig  anymore,  A|  leasT  may^  my  wife 
oulct  get  tinanciriQ  so  itial  I  coijid  buy 
omethlng. 

I  have  had  my  license  since  1964.  and  I 
ure  miss  bemg  on  the  a(r, 

rf  you  read  this  and  have  The  time  for 
,ny  inrormation.  t  would  like  to  say  thank 
ou  very  much. 

Jtm  Player  WB4WH0 

BoK  247 

|l«l«Nr  FL  32950 


BATTLE  SCARS 


I  was  listening  on  20  recently  to  a  cou- 
le  of  herns  discussing  theJr  radio  clubs. 
?ne  was  putting  his  talents  on  display 
flih  ar^  outstanding  choice  of  words 
poken  with  e)£celtent  diction.  He  was  de- 
cribLng  not  only  the  interesting  meet  Ings 
ut  also  the  publlc-ser¥ioe  involvernent. 
\e  told  of  their  emergency  communlca'^ 
onsequJpment  and  training,  the  gigantic 
ierd  Day,  and  their  particlpaticsn  Ln 
arades  and  other  public^service  events, 
/hen  I  thought  of  the  efforts  of  our  local 
lub^  they  looked  pale  in  comparison,  and 
ufs  is  a  "working"  club. 

Then  the  excellent  speaker  lyrned  it 
vef  to  I  he  other  ham — to  his  opponeni,  I 
hould  say.  I  don't  know  how  sensitive  the 
rst  guy's  ego  was.  but  the  second  ham 
^asout  to  smash  it.  Now,  (he  second  ham 
r^s  no  sloucri  ai  e^^pressing  himself 
ittier,  but  the  extremely  bassy  vokcit  and 
te  "We  have  all  the!  plus.../'  etc.. 
ounded  to  me  like  ttie  old  put -down,  Both 
ad  b-eautif  ul  signals.  Too  bad  it  had  to  be 
^ston.  instep  ol  relaxation  and  fun. 

When  I  was  growing  up,  I  was  known  to 
ave  quite  a  lemper  Td  get  so  mad  t 
oujdn't  see  stra^jhi.  My  big  twainm  liked 
3  tease  me  because  he  said  I  looked  cute 
't^n  angry,  and  whnen  I  was  angry  I  could 
ever  land  a  punch'  on  him,  only  an  occa- 
■onai  sntn  kick.  Instead  of  tettmg  off 
team,  altefwards  t  always  felt  guilly  and 
shamed.  There  was  just  no  winning.  It 
;ok  a  lot  of  living  and  several  changes  of 
nvironment  before  I  learned  that  you  can 
11  ch  more  fttes  wiih  horsey  than  with 
negar. 

Battles  on  the  air  do  happen.  They're 
in  to  monllof.  Did  you  ever  participate  in 


one?  One  time  I  was  working  a  phone 
patch  from  overseas^  We  did  the  usual  fre- 
quency check,  asking  *1s  this  frequency 
busy?"  fVo  answer,  so  we  began  the 
patch.  "Hey.  the  frequency  up  1  kc  is  busy, 
can't  you  guys  move  somepJace  else?  '  So 
move  we  did.  The  same  Ihing  happened 
once  more.  Then  we  found  a  frequency 
that  sounded  pretty  good  so  we  again 
Started  the  patch.  This  Time  It  was  much 
worse.  We  had  landed  an  someone's  pri- 
vate frequency  The  screaming  went  on 
during  and  after  the  patch  and  pretty  welt 
ruined  our  efforis.  but  his  un kindest  cut 
was^  "Hpw  did  you  manage  to  gel  a  11^ 
cense?"  Son-kehow,  (  managed  not  to  an- 
swer (hat  one. 

Once,  atter  tuning  the  tiands  for  a  hatf 
hour  tookfng  for  a  CO.  and  another  half 
hour  Of  calling  CO  without  resuti,  I  decid- 
ed 10  catt  in  on  this  ^ood  old  boy  net.  One 
member  asked  another  'Did  you  tiear that 
weak  signal  in  ther«?^ 

"Yeah,  Barney,  Jet  s  »et  him  in.  Go 
ahe^  breaker.'* 

'HL  Fellas,  thanks  for  lettiT^g  nro  in.  This 
itt  WSHD.  W9  Hoi  Dog,  The  name  is  Patit 
You're  all  coming  in  good  here  in  &kx>m- 
fiefd,  Indiana,  today." 

"Stan,  do  you  know  W9  Hot  Dog?" 

'*Nope,  i  sure  dCKi'T.  Edna  says  she  wants 
me  to  put  a  r^ew  t>edroom  on  the  back  side 
of  the  house  "  Welt,  they  did  let  me  irt, 
but  itiat  was  as  far  as  it  wefti. 

Just  a  few  days  ago.  I  was  again  workiig 
an  ovorseas  phone  patch.  We  tanded  just  a 
kc  away  fnarrt  the '  Btown  Sugar  Net"  and  I 
was  asked  try  Pete  K6EDV  to  move.  I 
promptly  asked  him  to  please  wail,  adding 
that  this  was  to  be  a  short  call-  Betieve  it  or 
not,  Pete  gol  his  net  To  stand  by  for  a  few 
minutes  while  ND4JPK  and  I  handled  a 
beautttui  interference-free  patch.  After- 
wards, Pete  said.  "Being  nice  to  people, 
Isn't  that  what  ham  radio  is  all  about?'^ 

Paul  L  Schmidt  W9HD 
Bloomfield  IN 


IMPRISONED 


As  you  knoWf  more  and  more  hams  are 
finding  themselves  "confined"  to  apart- 
menta^,  townhouseSn  and  condos.  As  such, 
we  are  severely  limited  to  the  amount  of 
wire  we  can  string  up. 

I  know  there  must  be  a  lot  of  Innovative 
designs  being  used  for  indoorfinvisibie 
antennas.  But  most  articles  (of  what  few 
there  are)  represent  only  a  few  various 
designs. 

How  about  a  general  request  by  you  to 
the  ham  community  to  submit  designs  for 
said  antennas?  It  would  be  most  ap- 
preciatedn 

I  tove  your  magazine;  its  worth  to  tt\e 
ham  world  is  heartily  appreciated- 


A.  Raid  Maertz  KDSSt 

Houston  Tx 


CALL  FOR  PAPERS 


J 


Papers  are  invfted  for  the  1983  VHF 
Conference  sponsored  by  tt»e  Eiectrical 
Engir^eering  Deparlrttent  of  Western  Mich- 
i{fan  Uni versify  in  Kalamazoo.  Ttie  prirn 
cipat  emphasis  witi  tie  placed  on  er»gi- 
neering  deveiopments  applied  to  radio 
communication,  design,  and  construction 
on  the  frequertcies  of  30  to  )2€0  MHz. 

One  ol  the  tias^c  purposes  of  this  con- 
ference IS  to  provide  a  maximum  oppor- 
tunity to  present  findings  by  those  ex- 
perimenting, designing,  constructing, 
testing,  and  inquiring  into  problems  and 
meihods  applicabie  to  VHf  radio.  Practic- 


ing engineers  who  are  radio  amateurs  find 
this  conference  made  for  them. 

This  is  an  opportunity  for  beQinnlng  or 
mature  researchers  to  report  their  find- 
ings  to  their  peers.  We  expeciaiiy  en- 
courage the  inexperienced  inquirers  to 
obtain  some  experience  by  presenting  a 
paper  af  our  VHF  Conference. 

Authors  wishing  to  present  papers 
should  send  a  synopsis  or  abstracT  (typ- 
ically one  or  two  pages  with  diagrams} 
describing  The  paper  lo  Dr.  Casslus  Hes- 
salberth  WBFLH.  Chairman,  Departmenl 
of  Elect  heat  EngineerFng.  Western  MicMi^ 
$an  UnivefSiTy,  Kalamazoo  Ml  4900B.  For- 
eign auThors  are  requested  to  have  a  US 
contact. 

The  deadline  for  submission  of 
synopses  is  August  15<  1963.  S{>e4ker9 
will  be  notified  of  acceptance  by  August 
20.  1963.  A  reproducitite  copy  fot  tt>e 
printed  proceedings  should  be  mailed  to 
the  chairman  one  rtK^nth  priof  lo  the  day 
of  Itte  conference. 

C.  A.  Hessalberth  waFLH 
Kaiamazoo  Ml 


RIGHT  ON,  FCC 


WEEKDAY  WARRIOR 


1 


OK,  Wayne,  I've  unloaded  on  Hew- 
In0on  and  now  you're  next.  You're  just  as 
bad  as  the  ARRL  when  ii  cmes  lo  ma|or 
contests.  Why  do  all  of  you  think  Ihat 
everyone  works  Monday  through  Friday 
and  ts  off  on  the  weekend?  What  about 
The  shift  worker,  whose  weekends  off  are 
few  and  far  between?  What  about  the 
oftes  who  work  six  days  and  are  off  only 
one?  Or  the  preacher  who  may  be  avail- 
able on  Saturday  but  not  on  Sunday? 
Some  of  us  like  to  contest,  too,  Wayne, 
and  you're  not  being  fair  to  all  of  your  sub^ 
sc fibers.  Your  format  could  remain  the 
same— just  add  a  category  for  those  of  us 
who  are  available  for  only  Jimited  opera 
tion  (say  a  6-.  8%  or  10-hour  Urn  It).  That 
way,  we  can  shoot  for  some  top  honors 
also,  in  our  own  category.  Why  should  we 
participate  and  submit  an  enky  when  we 
know  ahead  of  time  we  can'l  be  compete 
itlve  with  those  who  were  available  all 
weekend.  1  managed  to  work  six  hours  of 
the  ARRL  10-meter  contest  even  though  I 
was  working  Ihat  weekend.  In  six  hours,  I 
had  203  contacts  |no1  great)  with  9S  multh 
pliers  (damn  good).  However.  I  did  not  sub- 
mit  an  entry  {because  there  was  no  way 
that  score  could  compete  wiih  ihe  lull 
weekend  operator.  It  probably  wou  Id  have 
been  a  decent  score  in  a  limited-operation 
category. 

Why  should  we  play.  Wayne,  if  we  can't 
play  to  wm?  Give  us  weekend  workers  a 
catogory  in  the  big  contests  also  I  would 
even  consider  being  a  contest  committee 
volunteer  il  t  Thought  you  were  being  fair 
TO  everyone. 

Bill«tt  Lutr  NSACU 
Sil&bee  TX 


I  am  glad  to  see  that  the  FCC  has  decid^ 
ed  to  make  the  no-code  license  a  reality. 
lt*s  something  that  has  been  needed  for  a 
while.  Maybe  now  we  will  see  some  real 
growth  in  amateur  radio. 

There  have  always  t>een  two  main  rea- 
sons given  for  not  having  a  code-tree  li- 
cense One  is  that  tt>e  code  requirement 
keeps  the  loonies  off  the  amateur  ban^ 
This  lust  isn't  so.  Here  jn  the  Houston 
area,  just  listen  to  a  few  of  the  2-meier 
repeaters.  There  is  foul  language,  argu- 
ments, and  lamming.  You  can  fvear  the 
same  type  of  Ihin^  on  40-,  75-,  arid 
80-meter  phone,  nationwide.  The  second 
reason  is  that  "\  had  lo  iearn  ihe  code,  so 
do  ttwy."  This  is  really  a  silly  reason  to 
have  a  code  requirement.  This  reason  ^s 
for  the  self -centered  person  wfwi  only 
Thinks  of  what  he  tiad  to  do  to  get  a 
tteense 

I  believe  that  having  the  Techmctan 
license  as  the  entry  \o  amateur  radio  is 
also  good.  Jf  a  pefswr  stKsuid  get  inlef- 
ested  in  leamtng  the  code,  he  can  and 
thus  upgrade  himself.  But  if  he  is  happy 
wiih  phone  only  and  usmg  the  VHF  and 
UHF  t^nds,  ihi&fi  he  can  stay  where  he  is.  I 
betieve  rhis  will  work  well  for  evefyone 
and  hope  that  the  FCC  wilt  no!  be  swayed 
from  carrying  out  this  program. 

Michael  Fdedel 
Deer  f^^rk  JH 


SPIKE  WARNING 


1 


Something  happened  to  me  last  sum' 
mer  that  cost  me  a  lot  of  time  and  effort. 
Perhaps  some  others  may  benefit  from  my 
experience, 

I  was  at  my  welNil  workbench  working 
on  a  converter  circuH  for  the  VHF  region:  a 
xtal  oscillator  and  a  frequencydou- 
ble/tripier  chain  to  get  up  that  high,  I  was 
usfng  my  frequency  counter  to  keep  track 
of  what  each  stage  was  doing,  but  I  kept 
getting  wiid  readings  on  the  counter.  I 
suspected  self-osclllatron  and  did  all  the 
standard  cures;  etched  new  boards  using 
shorter  runs^  more  attention  to  shielding, 
decoupEtng,  etc.  Still,  erratic  readings  on 
the  counter  Sometimes  I  would  despair 
and  put  the  thing  aside  for  a  while. 

Then  one  day  \  had  occasion  to  turn  oft 
my  workbench  itght  white  the  oscillator 
and  counter  were  going,,  and  the  counter 
settled  down  to  a  nice,  steady  count,  right 
where  it  should  have.  The  culprit  causing 
me  to  spend  so  many  hours  on  such  a  sirrn 
pie  cjrcuiT  was  the  noisy  fluorescent  fixture 
atxrve  my  wvorkbenctL  It  was  radtating  a 
buncn  of  "spikes'  into  the  oounief,  which 
was  faithfully  counting  them  alon^  with  my 
oscillator  ihrequertcjes! 

Jim  WTfite 
Sacramento  CA 


HAM  HELP 


t  need  the  manuals  or  schematics  for  To  comptete  my  oottection  of  73  maga- 

zir>es,  I  r>eed  the  first  issue — October, 
1960  tf  anyone  knows  whefe  I  could 
locate  this  issue,  iktefise  ^ei  me  know, 

tyie  Johnson  W A 70X0 

^71  S.  Aidom  Dr. 

Tucson  A2  6S7Q6 
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the  Canadian  RCA  Wireless  Field  Set  i  19, 
Maxk  II  and  Mark  III  I  will  pay  a  reasonable 
fee  for  coptes  or  ongmals. 

Charfes  Dl  C«cca  KAIGON 

S09  Hancock  SI. 

OuincylftA02170 


1977  1976  1975  1974  1973  1972  1971 


AWARDS 


Confirmed  QSOs 

32 

40 

52 

44 

38 

36 

71 

Multl]>ller 

1.0 

1.0 

t,0 

J5 

.50 

.25 

.00 

Annual  Score 

32 

48 

52 

33 

19 

9 

0 

TotBl  Score 

32 

48 

52 

33 

19 

9 

0 

=  193 


e/7/  Gosney  KE7C 
Micro-SO,  inc. 
2665  North  Busby  Road 
Oak  Harbor  WA  98277 

DARCDX  AWARDS 

Representing  the  Deutscher  AmateLrr 
Radio  Glut?  <DARC),  Eberhard  Wamecke 
DJSOT  informed  ije>  about  the  three  major 
awards  niade  avalJable  to  DXers  by  this 

weH-known  Gerrran  group. 

All  DARC  awards  ^re  based  on  the  Euro- 
pean Countries  List.  To  qualify,  all  con- 
tacts must  be  made  from  the  same  coun- 
try. QSL  cards  must  be  submitted  with 
each  application.  Ail  cards  must  be  In 
thefr  origlr^al  form  and  an  approprfate 
postage  fee  must  be  Included  to  ensure 
the  safe  return  of  your  cards. 

The  service  charge  is  2  US  dollars  per 
award,  1  US  dollar  per  endorsement.  $2.00 
US  is  sufficient  for  the  postage  and 
handling  oi  your  QSLs 

European  Countries  List"  C31,  CTI. 
CT2,  DL,  DM,  EA,  EA6,  El.  F,  FC.  G,  GC 
(Guernsey),  GC  tJersey),  GD,  Gl,  GM,  GM 
^Shetland),  QW,  HA,  HB9,  H80,  HV,  I  tS, 
il,  JW  <BearK  JW,  JX.  LA,  LX,  LZ.  Ml,  OE.. 
OH,  OHO,  OJC,  OK,  ON,  OY,  OZ,  PA,  SM. 
SP,  SV,  SV  (Crete).  SV  (Rhodes),  SV 
^AlhosK  TA,  IF,  UA1346,  UA  Franz  Josef 
Land.  UA2.  UBS,  UG2,  UN.  U05,  LfP2,  UQ2. 
UR2,  YO,  YU,  ZA,  ZB2,  3A,  4U1,  9H1 , 

Europa  Diploma 

To  qualify  for  the  Europe  Award,  ap- 
plicants must  provide  evidence  of  having 
contacted   European  countries  and  ob- 


taining at  least  ^QQ  QSO  points  by  uti- 
lizing the  fottowing  points  system:  Coni- 
firmed  contacts  made  during  the  currenl 
and  two  preceding  years  count  1  point; 
Older  contacts  are  devaluated  by  a  quar- 
ter point  per  year  (i.e.,  .75.  .50,  .25}.  The 
sum  of  all  confirmed  European  countries 
on  different  bands  in  a  calendar  year  is 
multiplied  by  the  respective  multiplier 
points  earned  from  maKEng  individuai  con- 
tacts. Contacts  over  5  ye-ars  prior  do  not 
Qualify.  See  Ihe  example  in  Table  1. 

WoHc&d  All  Europe  Award 

WAE  certificates  are  awarded  to  ama- 
teurs in  three  operator  classes:  Ciass 
WAE  111—40  dlflerent  countries  in  Europe 
and  100  minimum  points;  Class  WAE 
il — 50  different  countries  in  Europe  and 
150  points  earned;  Class  WAE  1—55  dif- 
ferent European  countries  and  175  points 
earned. 

To  score  points^  each  European  country 
counts  one  point  on  each  of  the  si)(  (18 
through  26  MHz|  bands.  Only  Four  bands 
per  country,  however,  may  be  utifrzed  for 
point  scores.  Ifthe  same  station  is^Aiorked 
on  all  five  of  the  six  band3^  five  points  per 
country  is  earned.  Two  additional  point* 
are  earned  for  making  contacts  on  one  of 
the  VHF-UHF  bands.  Stations  outside 
Europe  may  ci aim  2  points  per  European 
contact  on  l.B  and  3.5  MH2. 

The  WAE  series  of  avi/ards  is  made 
available  for  either  All  Telegraphy  or  Ail 
TeEephony. 

EUDX'D 
This  award  has  i^een  clafmed  annually 


CORRECTIONS 


Several  countries  were  inadvertently  omitted  from  73's  Work  the  World  DX  listing  on  pa^e 
120  of  the  June  issue.  Contacts  wtth  the  following  countries  are  aiso  valid  QSOs  for  WTW: 


se 

Transkei 

3B9 

Rodriguez  island 

S9 

Sao  Tome  and  Principe 

3C 

Equatorial  Guinea 

ST 

Sudan 

3D6 

Swaziland 

STD 

South  Sudan 

3V 

Tunl:Sia 

su 

Egypt 

3X 

Republic  of  Guinea 

TJ 

Cameroon 

3Y 

Bouvet  Island 

TL 

Central  African  Empire 

5A 

Lit?ya 

TN 

Congo 

5H 

Tanzania 

TR 

Gabon 

5N 

Nigeria 

TT 

Chad 

5R 

Malagasy  RepubJic 

lU 

ivory  Coast 

5T 

Mauritania 

TV 

Ban  in 

5U 

N^ger 

\Z 

Mali 

5V 

Togo 

VK« 

Heard  Island 

5X 

Uganda 

VQ9 

Aldabra  Island 

52 

Kenya 

VQ9 

Chagos  (Diego  Garcia! 

ao 

Somalia 

VQ9 

Descroches 

ew 

Senegal 

VQ9 

Farquhar 

7P 

Lesotho 

XT 

Upper  Vol ta 

7Q 

Malawi 

ZD7 

St.  Helena 

7K 

Atgeria 

ZD& 

Ascension  Island 

BQ,  VS9 

Maldive  Islands 

ZD9 

GoLjgh  Esiand  and  Trfstan  da 

9G 

Ghana 

Gun  ha 

gj 

Zambia 

ZE 

Rhodesia 

9L 

Sierra  Leone 

ZS1.2,4,6 

South  Africa 

9Q 

Republic  of  Zaire 

ZS2 

Prince  Edwanj  Island 

9U 

Burundi 

ZS2 

Marlon  Island 

9X 

Rwanda 

2S3 

Southwest  Africa  (Namibia) 

3B6.7 

Agalega  and  St.  Brandon 

Avwy  L  ienkiTifi  WB&JLG 

3B8 

Mauritius 

73  Staff 

(Dale  of  the  sample  application  was  December  31, 1977,) 


since  1964.  It  fs  Issued  for  mixed  opera- 
tion,  all  CW,  and  all  phone.  For  ttie  mixed 
class,  at  leas!  30%  of  the  contacts  must 
be  made  In  a  different  mode. 

The  basic  idea  of  the  award  is  for  ap- 
plicants to  work  alt  the  rectufred  contacts 
within  a  single  caiendar  year  A  minimum 
of  50  points  must  be  earned  each  year.  20 
points  must  be  made  with  European  coun- 
trreSr  while  the  other  30  points  may  be 
nOn-European. 

All  amateur  bands  may  be  used;  how- 
ever^  a  country  may  be  contacted  only 
once  in  the  effort  to  achieve  the  require- 
ments of  this  award. 

The  countries  qualifying  the  applicant 
for  this  award  appear  in  the  European 
Countries  List  shown  above.  Stickers  are 
available  for  each  additional  biock  of  4 
European  plus  6  non-European  countries 
within  the  same  year,  ending  December 
31st, 

The  EU-DXD  may  be  claimed  anew  ev- 
ery year.  Each  year's  score  may  tse  added 
to  achieve  EU-DX-D  500  and  EU-DX-D  liDOO. 
A  seal  of  merit  depicts  the  500  award;  a 
special  awards  trophy  is  awarded  to 
anyone  who  accumulates  10(X>  points. 

All  appifcationSn  QSLs,  and  awards  fees 
should  be  sent  to:  Eberhard  Warnecke 
DJ80T  Postfach  101244.  5620  Velbert  1, 
Federal  Republic  of  Germany. 

Representing  the  Diploma  Interests 
Group  of  Germany  (DIG),  DJ8QT  also  pro 
vided  me  wfth  very  detailed  information 
about  the  awards  program  being  spon- 
sored by  this  very  uniqye  group  of  radio: 
amateurs. 

Worked  DX  Slat  ions  Award 

The  WDXS  Award  Issued  by  DIG  is 
avallabie  to  amateufs  with  no  band  or 
mode  restrictions.  To  qualify,  all  contacts 
must  be  made  after  January  1,  1964. 

This  award  is  issued  in  4  classes  of 
operating  achievement: 

Class  4:  DX  stations  must  Work  200 
European  stations.  10  of  which  must  be 
on  40  and/or  80  meters.  European  slalions 
must  worl^  200  other  European  stations, 
20  of  which  must  be  on  40  and/or  80 
meters. 

Class  3:  OX  stations  must  work  500 
European  stations,  25  of  which  must  be 
on  40  and/or  60  meters.  European  stations 
must  work  500  other  Europeans,  50  of 
which  must  be  on  40  and/or  80  meters. 

Class  2:  DX  stations  must  work  1,000 
European  stations.  50  of  which  must  be 
on  the  40  and/or  60  meter  band.  European 
stations  must  work  1,000  other  Euro- 
peans, 50  of  which  must  be  on  the  40 
and/or  80  meter  band. 

Class  1:  DX  stations  must  work  2,000 
European  stations,  100  of  which  must  be 
on  the  40  and/or  60  meter  band.  The  re- 
quirement Is  the  same  for  Europeans. 

ISfo  QSL  cards  are  required.  General  cer- 
tification rules  apply.  Should  all  your  con- 
tacts be  on  CW,  DIG  will  provide  a  special 
"CW  Award"  sticker  for  this  accomplish' 


ment.  Fee  for  the  WDXS  Award  is  US  S5.00 

or  lOiRCs. 

European  Frellxes  Award 

The  EU  PX-A  is  issued  by  DIG  for  con- 
tacts of  100  different  European  prefixes 
on  or  after  January  1,  19S9.  There  are  no 

band  or  mode  restrictions.  Endorsement 
stickers  are  awarded  for  150. 20O,  260,  and 

300  prefixes  claimed. 

Should  all  your  contacts  be  on  CW,  the  spon- 
sor has  made  a  special  "CW  Award"  sticker 
available  to  recogni2e  this  achievemenL 

GCR  apply  and  award  tee  is  US  $5.00  or 
10  IRCs. 

The  One  Million  Award 

The  1,000,000  Award  is  issued  by  DIG  to 
those  amateurs  who  can  accumulate  one 
mil  lion  points  by  adding  together  Ihe 
postal  codes  of  each  German  station  con- 
tacted. The  same  postal  code  may  be 
ci aimed  only  once. 

In  making  application  for  this  award, 
your  list  of  contacts  would  look  some- 
thing like  that  shown  In  Table  2. 

As  you  will  note,  the  list  of  contacts  is 
made  ir^  order  of  the  postal  code  numbers 
in  the  right-hand  column,  Some  postal 
codes  may  appear  on  your  OSL  or  In  the 
Ca  if  book  as  one-,  two-,  or  three-digit 
numbers.  In  these  Instances,  add  zeros  to 
make  four-digit  codes  (i.e.,  a  postal  code 
may  appear  as  41;  add  zeros  to  make  It 
4100). 

GCR  apply  and  the  award  fee  Is  the 
same  as  with  other  DIG  awards— $5.00  or 
10  IRCs. 

WorReil  DIG  Members  Award 

The  W-DIG-M  Award  is  Issued  to  those 
amateurs  who  submit  proof  of  working 
DIG  members  on  any  band  or  mode  with 
no  restrictions  as  to  date. 

Three  classes  of  this  award  are  issued: 

Ciass  3:  DX  stations  work  15  DIG 
members;  European  stations  work  50  DIG 
members. 

Ciass  2:  DX  stations  work  30  DIG 
members;  European  stations  work  75  DIG 
memliers^ 

Class  1;  DX  stations  work  50  DIG 
members;  European  stations  work  lOO 
DIG  members. 

A  "CW  Only"  sticker  is  available  for 
making  all  contacts  on  CW.  GCR  apply 
and  the  award  fee  Is  $5.D0  US  or  10  iRCs., 

Intemationat  Airport  Award 

The  lAPA  will  be  issued  for  contacts 
with  amateur  radio  stations  in  50  different 
cities  which  have  international  airports. 
All  6  continents  must  be  worked  and  the 
applicant  may  claim  only  one  contact 
from  his  or  her  own  country.  Ail  contacts 
must  be  made  after  January  1,  1973,  and 
there  are  no  band  or  mode  restrictions. 

Fee  tor  this  diploma  is  US  35.00  or  1C 
IRCs. 


Call 

Dale 

Band 

QTH 

Postal  Code 

DL7IG 

mbim 

80 

Berlin 

1000 

DL7T2 

ta/ii/aa 

20 

Hamburg 

2000 

0L9KP 

11/10/69 

40 

Duisburg 

4100 

DJSOT 

27/11/69 

80 

Velbert 

5620 

DL2JB 

13/1/68 

40 

Laud en bach 

6941 

0L9XN 

15/6/67 

15 

Boblingen 

Total  at  least 

7030 
1.000,000 

T&bfe  2. 


124     73  Magazine  *  August,  1983 


SYNTHESIZED 

SIGNAL  GENERATOR 


MADE  IN 
USA 


MODEL 

SG100D 

Sa49J5 

plus  shipping 


•  CoverslOO  to  185  MH2  in  1  kHi  steps  with  thumb- 

whesf  dial  *  Accuracy  1  part  per  10  millian  al  all  fre- 
quencies *  internal  FM  adjustable  from  0  to  1 00  kHz 
at  a  1  kH?  rate  •  Spurs  and  noise  at  (east  60  d6  be- 
low carrier  *  RF  output  adjustable  from  5-500  mV  at 
50  Ohms  *  Operates  on  12  Vdc  @  1/2  Amp  ♦  Avail- 
able for  immediate  delivery  •  $349.95  pJus  shipping 

•  Add-on  Accessories  available  to  extend  freq. 
range,  add  infinite  resolution,  voice  and  sub-audibSe 
tones,  AM,  precision  120  dB  calibrated  aftenuator 

•  Call  tor  details  •  Dealers  wanted  worldwide. 


VANGUARD  LABS 

196-23  Jamaica  Av>.,  HoIIIb,  NY  1t423 
F^oii6:(212)4ea-2720 


.^311 


Custom  Maiting  Lisfs  on  Lsbots' 

Amateur  Radio  Operator  NAMES 

CusJo-m  ii&ts  compilef:!  to  yoijr  speciiicauons 

•  Gepgraphjc  by  ZIP  and/or  State 

•  By  License  Issue  Of  Expfration  Date 

•  On  Labels  of  Your  Choice 

Total  Lis!;  415,000     Price:  S25/TtTousand 
Call  203:  438-3433  for  more  mformati.on 

Buckmaster  Publishing     ,^255 

70  Florida  Hill  Rd  .,  Ridq^field.  CT  06B77 


NEMAL  ELECTROHICS 


^^v 


u 


^Ka& 


COAXIAL  CABLE  SALE 


mi, 


cv^^ 


^ft^ 


■^ 


POLYETHYLENE  DIELECTRIC 
FiG213  noncontaminating95%  shelld  mil  spec.36«/H. 

BG174/U  mh  spec.  96%  shield lOf^ft. 

RG11U96%  shietd,  75^ohinTnil  spec 25c/*L 

RGSU96%  Shield,  mrl  spec $57.95^100  (Lor 31  e/tl. 

RG6A/U  double  shield,  75-ohm. 2S*/*t 

RG5SAU  stranded  mil  spec 12c/l1, 

RG5fl  mil  spec.  96%  shield 11«/ft 

LOW  LOSS  FOAM  DIELECTRIC 
RGex&5%  Shield  ,.„„........ SI 4.95/1 00  ft  or  17«/!t. 


RGSU  80%  shield .,..^.,-..,. 18*/lt. 

RG5flU80%  shield „.....,,,„....,„..„;..„.,.„  07«/fi 

RGSau  95%  stiield 10t/fL 

RG59U  100%  foil  shield,  TV  type S7;i00  ft.  KH/fL 

RGSU  97%  shield  11  galeqiiiv  Belder  S214).„.,.31e/rt, 
Heavy  Duty  Rotor  CabJe  2-16  ga,  6-18  ga ,..:.. .  36ft?ft. 
RoTor  Cable  8  con.  2-18  ga,  6-22  ga :i.*.i....19t/iL 


RG8U  20  ft..  PL  259  ea.  end $4.95 

RG214U  dbl  sMver  shields  50 ohm $1 .55ff  1. 

100  ft,  RGeU  with  PL- 259  on  ea€»i  «nd  $19. 95 

BELDEt^  CoaK  tn  100  ft  rolls 

RGSeU  #9201 $11.95 

Groundinff  strap,  heavy  duty  tubular  braid 

S/16  in.  tinned  coppm.  .    10*/it* 

3^S  in.  tinned  copper. 30t/ft, 

CONNECTORS  MADE  IN  USA 
Amphenol  PI  259..... ,.,..,....79e 

PL-25Q  Teflon/Silver. .  .$1.50 

PL  259  push  on  adapter  sheM ,,,... ,.,10/$3,e9 

PL  259  &  SO  239 10^$5.S9 

Double  Male  Connecior $1.79 

PL-258  Double  Female  Connector,..., ..98« 

1  ft.  patch  cord  w/RCA  lype  pJugs  each  end 3/$1 .00 

Reducer  UG  175  or  176„„.. „....„„ ,,.„  ,„  10/$1-99 

UG-25&{PL-259toBMC) $3.50 

Elbow  [M359) S1-79 

f=59AaVtype) 10/S2.15 

UG  21  b^U  Amphenol  Type  N  Male  for  RGe... $3.00 

BNC  UGfl&C/U.  male.. ....... ^„ $1.25 

3/16  inch  Mike  Plijq  fotCorffns  etc. , $1.25 

UG273  BNC  lo  PL 259  $300 

FREE  CATALOG 
COO  add  $2.00— FLA.  Res.  add  5%  Sales  Tax 


Orders  under  $30.00  add  $200 

Connectors^shippSng  10%  add1,  $3.00  minimum 
Cable— shipping  $3.00  1st  100  ft  $Z5C  each  add'l  100  ft. 


*^412 


1327  KE  119tti  Street,  Dept    73  ,  No.  Miami,  FL  33161     Call  (306)  893-3924 


MICROWAVE 

ATV  TRANSMITTER  2.3  TO  2.45  GHZ 
4.5  SUB-CARRIER  GENERATOR 
VIDEO  MODULATOR 
PHASE  III  OSCAR 

GIZMO  ELECTRONICS 


HAMEG 


•  229 


Box  164         Radley,  KS  66768 

(316)  724-6505 

Free  Shipping  in  U.S.  Kansas  residents  3%  sales  tax 


■20  MHz  Dual  Trace 
Built-in  Component  Tester 
XY  Operation  (1:1  Ratio) 


'  2x  20  MHz,  Max  2  mV/cm 
iTiinebase  40  ns  -0.2s^cnn 
Trigger  Bandwidth  30  Mhz 


M-133 
RFD-5 


DERRY.  N.H.  03Q3S 


WARJVfER  HILL  (0031  434-  U3?  I 


I 


Subscription. 
PrdbbSfvff 


73  does  not  keep  subscription 
records  on  the  premises,  therefore 
calling  us  only  adds  time  and  doesn*t 
solve  the  protjJem. 

Please  serid  a  description  of  the 
problem  and  your  most  recent  ad- 
dress label  to: 


73 


A/nate^jr  Rado  B 


Subscription  Dept. 
PO  Box  931 
Farmingdale,  NY  11737 


Thank  you  and  enjoy  your  SLbscnptton. 


RELIABLE  MICROWAVE  TV  ANTENNAS 


2.1  to  2.6  GHz   Frequency  Range 

34dtJ  System  Gain  (or  Greater) 


Complete  System  {as  pictured) 
Down  Converter  Probe  Style 

(Assembled  and  Tested) 
Power  Supply  (12V  to  16V  DC+) 

(Assembled  and  Tested) 


PETERSOni 

ELECTRONICS 

4558  Auburn  Blvd. 
Sacramento,  GA  95841 
(916)  486-9071 

^182 
C.O.D.'s 
SPECIAL  QUANTITY 

PRICING 
Dealers  Wanted 


V 


1  YEAR  WAflRAPUTY 
PARTS  fi  LABDA 


A 


COMTACT-80... 


RTTY  your  TfiS-BO  with  CONTACT  60  JVT A  RK 1 1  tqr    1 983  f 

JRSm.  MOD  III  INTERFACE  (included  with  syslem) 
gives  l^eyboarcf   STATION  CONTROL  and  Connects  wifli 
the  TTV  TU  of    your  choice. 
(No-other  equtpment  needed  for  CW  operation) 

0ii6S4tte  &  Dis)(  FeaturBs: 

•  BAUDOT  ASCIi  i  MOftSE. . . 

•  CW  RX  $peed  AUTOS^NC  &  unique  FtST  FIXER. . . 

•  Tfll^-SPLIT  s^sreerii  {user  sets  HfS  way) , . . 

•  "UnFimrEed"  STORED  MSG.  si^es. .  . 

•  Automatic  DYNAMIC  BUFFER  ALLOCATION  .  ,  . 

•  UvG  HAflDGOPY  plus  other  Llrte-print^ng,. . 

•  AUTaiD,  TiMEYDATED  transmissions   .  , 

•  On  screen  "OSCILLSCOPE^',  CLOCK.  COUNTERS. . , 

•  Unrque  EDITOR  C LOCKED^ KEY fMG,  NAME-LINE. . . 

•  AUTO' DIDDLE,  K/B  ROLLOVER.  REPEATING  KEYS. . . 

•  Fast  CASSETTE  J/0  ahd  many  other  features;, . . 

Additianal  DIftk  Fdalur^s: 

•  Two-way  messafls  SELCALL,  A  '^PERSONAL  MSO"  . .  . 

•  AUTO-MO Nttor  frequency  activity  to  disk. . . 

•  SAVE,  LOAD,  KJLL  &  DIR  pliis other  1^. . . 

INTRODUCTORY  SPECIAL 

DISK  VERSION t1B900 

CASSETTE  VERSION , . .  .Sl7i,W 

■CASSETTE,  tater  upgrade  to  DISK S20.00 

Guaranteed' I RQlude  Amateur  C A LLSlGN-POST  PAID 

flOYAL 

407  Conhte  Road      -'ISO 

Himpton.  GA  3022S    Telephone:    {404^  94&9314 


i^See  List  of  Advertisers;  on  page  174 


73  Magazine  •  August,  1983     125 


Two  Modes  AwanJ 

This  award  r^utres  the  applicant  to 
work  50  differsni  coMnifies  on  CW,  in- 
cluding Germany  ^rid  all  sli  continents, 
and  again  nm  same  SO  countries  on 
pfione.  All  contacts  must  toe  ma cJe  on  or 
after  January  1,  1962.  to  Qualtfy 

GCR  appir  and  award  tee  is  US  S5,00  of 
10  tRCB. 

Woriiod  German  large  Clti«a 

The  WGLC  Award  Is  available  In  three 
Classes.  There  are  no  f©st fictions  as  to 
modes.  There  are  no  band  ertdorsements, 
AH  contacts  must  be  rnad©  by  using  more 
than  one  band.  Each  city  may  be  claimed 
only  once  regardless  ot  bar^d.  All  contacts 
mum  be  made  on  or  after  January  t,  19G2. 

Class  3:  DX  stations  tiOfk  tOi  Euro- 
peans must  ^work  20  ciiies. 

Class  2:  OX  stations  work  2D;  Euro* 
peans  must  work  40  cities 

Class  1:  OX  statiort^  wor^  30;  Euro- 
pearls  must  work  66  cities 

Should  at!  your  contacts  be  made  on 
CW,  DIG  has  prepared  a  spectar  "CW 
Of^ty"  sticker  made  available  upon  your 
Initial  application. 

German  Large  Cities  are:  Aachen, 
Augs&urg.  Berlin,  Bielefeld,  Bochum. 
Bonn,  SolTrop,  Braur^schwaig,  Bremen. 
Bremerhaven.  Darmsiadt.  Dortmund, 
DusseEdort  Dulsburg,  Eriangen,  Essen^ 
Frankfurt/Mah,  Freiburg,  Furlh.  Gelsen- 
Klrchon,  Gottingen^  Hagen,  Hamburg, 
Hannover,  Heidelberg.  Hellbrqnn,  Heme, 
KaisersEautem,  Karlsruhe^  Kassel.  Kiel, 
Koblenz.  Koln,  Kreleld.  Leverkusen. 
Lubeck.  Ludwlgshafen.  Mainz,  Mann- 
tieim.  MqnctieffiQladbach.  Mulheim/Rutir, 
Munchen.  Munster^  MeuSS^.  Numt^rg^ 
Obemausen.  Offenbach/Main,  Oldenburg, 
Osnabrutck,  Recklingliausen,  Re^ens* 
t3urg,  ReiTtscheid,  Riieydt  SaartMtJCken, 
Satzglner,  Solingeri.  Stuttgan.  Trier,  Ulm. 
W&nne-EJckel,  Wiesbaden.  Wllhelmsha- 
ven,  Witten,  Woltsbiirg,  Wurzburg,  WVup- 
pertal 

GCR  apply  and  award  tee  is  the  usual 
USSSOOor  tOlRCs. 

As  you  can  see,  both  DARC  and  DIG 
have  very  extensive  award  programs 
made  available  for  you  and  rne,  Should 
you  wish  to  Inquire  or  tor  mat  matter  sub- 
mit application  tor  one  or  more  of  ttie 
awards  shown  In  this  column  thus  far. 
may  1  suggest  ttiat  you  write  our  good 
Irlend  DJ60Ti|irect^y:  EberhardWarnecke 
OJBOT,  Postfach  tQt244,  S€20  Velbeit  1, 
Federal  Repulillc  Of  Gerrf>any. 

There  remajn  two  acidiit^onai  awards  Ile- 
itis sponsorect  by  OIG:  however,  I  wish  to 
caution  you  noit  to  apply  tor  them  through 
DJ80T.  The  fallowing  awards  rtave 
separate  award  custodiarkS 

Action  40  Award 

This  diploma  can  be  applied  for  only  tty 
licensed  amateurs  having  proven  con- 
tacts with  at  EeasI  100  different  amateiur 
stations  within  one  calendar  month  after 
November  1,  1977,  on  the  40-meter 
amateur  band  only. 

All  modes  are  accepted.  Contest  QSOs 
and  crossband  QSOs  do  not  count.  Split- 
frequency  QSOs  do  count,  however. 

Your  application  must  show  ttie  cat^ 
sign  worked,  the  name  and  QTH  of  ttie  op- 
erator, mode^  and  date  and  time  GMT. 
GCR  apply  and  award  fee  is  US  S5.0Oor  10 
IRCs.  Mail  your  application  and  fee  to: 
Klaus  Kleine  DJtZP,  Fasanenweg  22^ 
D-4714  SelmBork,  Federal  Reputtlic  of 
Germany, 

OIG  Diploma  Tf 

This  diploma  requires  the  applicant  to 
work  at  least  77  DIG  members  from  at 
least  7  different  countfles,  taul  only  7  x  7 
{49)  OiG  members  out  of  one's  own  coun- 


try, after  January  l,  1977.  The  award  Is 
made  for  phone  only,  and  m^ed  modes  or 
bands  are  accepted.  Fee  I b  US  SS. 00  or  10 
IftCS-  For  further  explanation  of  this 
award  pr  fof  sybimiHmg  application,  write 
IP  Henry  Bielinski  DC&JG,  Weifstr  245. 
0-2300  Kiel  14,  Federal  Republic  of 
Germany. 

HUNTrNGTON  COUNTY 

4'H  FAIR 

The  Huntington  County  Amateur  Radio 
Society  will  operate  a  special-event  sta^ 
tion  at  the  Huntington  County  4H  Fair  on 
August  1st  through  August  3rd.  The  sta- 
lion  will  be  operating  from  2100  GMT  to 
0300  GMT  each  day  using  the  call  KC9GS. 
The  operating  trecuencies  will  be  390O 
3930.  7230-7260,  14280  14310.  21350- 
21380,  and  28600-28630.  QSL  information 
will  be  given  when  contacts  are  made 

OYSTER  CREEK  NUCLEAR 
GENERATING  STATtON 

The  Jersey  StKire  AmMeur  Radk)  Soci- 
ety will  operate  KF2T  at  the  Oyster  Creek 
(NJ)  Nuclear  Generating  Station  pel  ween 
18O0Z,  Saturday,  August  6,  and  ISOOZL 
Sunday,  August  7,  Phone  operations  will 
be  near  3930,  7230.  14260,  21250,  and 
28560  KHaCW/Novice  will  be  30  kHz  from 
lower  band  edges;  VHF  on  146.59,  RTTV 
may  be  used  on  364Q,  70Q5,  arid  14085, 
QSLs  to  JSARS,  619  17th  Avenue,  South 
Be  I  mar  f^J  07719.  Enclose  an  SASE  lor  a 
commemorative  QSL 

LONGEST  PORCH 
IN  THE  WORLD 

The  Tri^County  Wireless  Group  will  op- 
erate NaCOY  on  Aug  13. 1500-2300Z,  from 
the  famous  Grand  Hotefs"'Longe5l  Porch 
in  the  World."  in  Mackinac  tsisnd. 
Michigan.  SSB  ffequenciesi  7.280, 14.280, 
21  380.  28.530,  and  FM  t47  480.  OSt  and 
regular  SASE  to  N6G0Y  (or  a  special  QSL 
DXers  via  Bureau- 

M0UNTA1N  STATE  AWARD 

The  Logan  County  ARC  vglll  hold  Its 
third  annual  ''Mountain  State  Award"  ex- 
pedition from  1600  UTC,  August  20,  until 
0400  UTC.  Aygusi  21,  T983.  The  catlsign 
Will  be  KCdKR,  Operations  wlU  take  ptace 
or^  a  West  Virginia  mountain  top  in  Logan 
Couniy.  which  is  located  m  the  heart  of 
southeffk  We  si  Virginia"s  bilhon-dollar 
coal  fields 

Phone  operating  freiHuetKies.  will  t>e  ap- 
pro^ i  mat  el  v  25  kHz  from  the  low  end  of  th« 
General  phone  ba/ids  as  propagation 
HlOWS.  Novice  band  frequencies  of  3725 
and  712&  Should  t>e  checked  each  hour. 

A  hand  some  8"  x  lO'ceriiticatewillbe 
awarded  to  all  contacts  submitt  ing  a  QSL 
and  a  legal-size  SASE  to  Basil  Napier 
WOHKWC,  RFD  1  Box  198,  Chapmanville 
WV  25508. 

CAMP  GOOD  DAYS 
AND  SPECIAL  TIMES 

Ed  Holds  worth  N2EH,  president  of  the 
Rochester  iNY)  Amateur  Radio  Associa- 
Iton  (RARA),  has  announced  that  the  club 
will  operate  an  amateur  radio  station  on 
the  site  ot  Camp  Good  Days  and  Sfiecial 
Times.,  located  at  Cainp  Onanda  on 
CanAndaigua  Lake.  New  York.  The  dates 
of  operation  will  be  Saturday,  August  27. 
and  Sunday.  August  28,  between  appro x- 
Imatety  1 1  am  and  5  pm.  The  fret^uencies 
and  bar>ds  are  as  fotlows:  80  meters, 
phone,  t>etween  3.9O0  MM;  and  3.925  MHz. 
and  CW<  between  3.525  MH2  m<A  3.550 
MHz;  40  meters,  phone,  between  7.230 
and  7.250,  and  CW.  be  I  ween  7.025  and 


7.OS0:  IS  meters,  phone,  between  2t.350 
and  21,375.  and  CW,  between  2T025  m4 
2T075.  In  addition.  2  meters  FM  wiil  be 
operated  locally, 

Gamp  Good  Days  and  Special  Times  is 
a  s|>ecial  camp  tor  ctilldren  who  have 
cancel  it  was  es3:abtist>e{l  in  ISflO  by  Gary 
Mervjs  ot  Rochester,  the  father  of  Teddi 
Mervis,  a  9-y  ear-oid  girl  who  had  incurable 
brain  cancer  Teddl  passed  away  last  year 
bu^  Gary  has  kept  the  camp  going  and  n 
has  grown  each  year, 

RARA  members  will  operate  Ihe  radio 
station,  using  their  club  callslgn,  K2JD. 
For  a  special  certificate,  confirmation  of 
contact  and  an  SASE  should  be  sent  to 
RARA,  PO  Box  13fi8.  Rochester  NY  14603. 
Camp  Good  Days  and  Special  Times  is  a 
registered  not-for-pfofit  organizailon  in 
New  York  State, 

CLEMMONS  UNITED 
METHODIST  CHURCH 

Throughout  the  month  o(  September, 
WB4TAL  will  operate  as  a  special-event 
station  Irom  withrn  the  Clemmons  United 
Methodist  Ctiurcti.  m  Clemmons.  North 
Carolina.  The  occasion  is  the  celebration 
of  Itie  200th  ar^niversary  of  the  church. 
Operation  will  be  in  the  general  portion  of 
the  MF  phone  bands  and  on  2  meters  FM, 
CW  will  tie  available  upon  request.  For  a 
commemorative  QSL  card  send  art  SASE 
to  WB4TAL,  PO  Bo)£  366,  Clemmons  NC 
27012. 

ELMER  AWARD 

Named  in  honor  of  all  the  'Elmers" 
wtvOv  Since  Marconi  have  given<  of  ttieir 
time  and  talents  lo  h«tp  ottrers  become 
amateur  ridro  op-erators,  the  Norlhefn 
New  Jer^y  Chapter  of  QCWA  has  estate 
tished  itA  Elmer  Award,  T>ve  awaf«t  will 
recognise  as  "Elmer-of- the- Year"  the 
radio  amateur  in  northern  New  Jersey  who 
has  done  ttte  most  to  pass  on  ttte 
knowledge  that  he  or  she  has  gained  over 
the  years  to  the  next  generation  of 
amateur  radio  operators.  The  award  will 
consist  Of  two  appropflaiely  engraved 
plaques,  The  first  will  carry  the  name  of 
each  year's  Vi,flrtner  and  rotate  annually; 
the  second  will  carry  the  name  of  the  cur- 
rent year's  winner  and  may  be  kept  per- 
manentty.  The  win<ner  will  !>e  selected  by  a 
paneT  0l  five  judges,  three  of  whom  shall 
be  members  of  the  Northerri  New  Jet sey 
Chapter  of  OCWA:  two  will  tw  promment 
local  amateurs  Fresentation  of  the  award 
wifl  be  made  to  the  1983  wtnner  at  ttie 
chapter's  annual  meeting,  the  eveniriQ  of 
Friday.  Novemtser  18,  at  the  Burns  Coun^ 
Iry  lnr»,  Ctifton  HJ, 

nutas 

1.  Nominations  for  the  award  may  be 
made  by  any  hcensed  amateur  radio  opof- 
ator  in  north  or  n  New  Jersey. 

2.  Nomlnaes  must  be  licensed  amateur 
radio  operators  who  reside  In  northern 
New  Jersey. 

3.  Each  nomlnatton  shall  be  accom- 
panied by  a  statement  (of  500  words  or 
fess}  detailing  the  reasons  the  nominee  Is 
deemed  worthy  ot  the  award. 

4.  All  nominations  mu^  be  received  on 
or  before  September  1.  ^WB3,  by  the  ctialr- 
man  of  the  ctiapter's  Bmer  Award  Com- 
mittee. 

Please  dtrect  ail  communications  to; 
Gordon  S.  Gregory  N23N.  &  Winding  Way, 
Denville  NJ  07B34;  (201)^627-4426 

MISS  AMERICA  PAGEANT 

The  Southern  Counties  Amateur  Radio 
Association  plans  to  have  a  special -event 
station  during  the  Miss  America  Pageant 
from  September  13-17.  1983.  Last  year. 


they  made  1 ,800  contacts  in  49  slates  and 
5  foreigri  countries  with  800  con  firmed 
Due  to  more  a^tvarvce  piannir^g,  they  hope 
to  sufpass  those  figures  this  year. 

NORTHWEST  CORNEB 

OF  THE  WORLD 

The  Wisconsin  Valley  Radio  Associa- 
tion, of  Wausau  (Marathon  Couniy), 
Wisconsin,  Is  pteased  to  announce  the 
fottowing  special -event  station:  the  sec- 
ond annual  "It  The  World  Is  Round,  Then 
How  Come  It  Has  Corners?" 

Marathon  County^  Wisconsin^  la  locat- 
ed In  north  cantral  Wisconsin.  Sesides  be- 
ing the  largest  county  In  Wisconsin 
(somewhat  larger  than  the  state  of  Rhode 
Island)^  It  also  contains  the  intersection  ol 
the  45'  north  paraliei  and  the  90*  west 
mendlan,  This  point  occurs  near  the  city 
of  Wausau,  Wisconsin.  This  places 
Wausau  exact ly  halfway  between  Itw 
North  Poke  and  the  Equator,  ar^d  halfway 
t»elween  the  Zero  Meridian  at  Greenwich, 
England,  and  the  Interrtaiional  Qateilne.  tl 
Is  the  "Northwest  Corner  of  the  World  " 

The  other  three  45 'W  'comers'  are 
located  as  tpiiows;  in  the  Pacific  Ocean 
west  of  Chile,  in  the  Indian  Oca  on 
southwest  of  Australia,  and  in  a  ren>o1e 
northern  area  of  the  Chinese  province  of 
Sinkiang.  near  the  Mongolian  border. 

The  Wisconsin  Valley  Radio  Associa* 
tion  will  operate  on  the  exact  Site  of  the 
45"*  N;90'  W  Intersection  on  September 
18,  19&3,  using  the  clut3  station  callsign, 
W9SM.  Opera! ion  will  be  from  7i00  am  to 
7:00  pm  CDT  Frequency  of  operation  will 
be  dependent  upon  band  conOitioris  But 
wilt  be  2S  kHi  up  fromi  ttie  bottom  of  the 
Generai  phone  pod  ion  ot  whatever  t>aiid 
l-s  tietng  us^edL 

Sefid  an  BASE  ^or  a  QSL  card.  Serkd  an 
SASE  and  Si  00  for  a  certificate  to: 
Wisconsin  Valley  Radio  Association,  tnc  . 
Box  363.  Wausau  Wl  5440 T 

UNIONTOWN  PA 

The  Union  town  Amateur  Radio  Ciut 
W3PIE  of  Unlontown,  Pennsyivanie,  will 
be  operating  a  special-event  station  on 
September  24,  1963,  to  cetebrate  Fayette 
County's  200th  anniversary  Operation* 
will  be  conducted  from  tSOOZto  2100Z.  or^ 
or  about  the  frequencies  of  7^35,  14,285 
and  21.360  on  SSB,  also  146,52  simplex 
between  2300Z  ar^d  0100Z  for  local  con 
tacts  An  8  x  10 certificate  will  t>e  issued 
for  contacts  made  during  these  limes 
Pfease  send  a  large  SASE  ana  QSL  tc 
W3J=1E.  do  John  T  Cermak  WB300D.  PC 
BOK  433,  ftepublic  PA  1547S. 

ANNO  SANTO  AWARD 

The  Anno  Santo  Award  tHoly  Yeat 
Award)  is  sponsored  by  the  Rome  section 
of  the  Assoc la^iorte  Radioamatorl  Italiani 
The  award  is  prinied  on  deluxe  paper  and 
is  about  19  >c  13  Inches  (47  x  33  cm),  I; 
represents  an  engraving  of  St.  Peter'^f 
Basilica,  The  same  artwork  Is  printed  or 
the  special  QSL  thai  will  be  used  by  mosi 
of  the  hams  of  Rome  during  the  Hoiy  Year 

WHITE  TAJL  OEER  AWARD 

The  Mid-Michigan  Amateur  f^adlo  Clut 
r»as  announced!  the  first  ot  a  series  o 
awards  featuring  the  wtidlifeof  Michigan 
Thie  cortificate  Is  availabie  to  all  licensee 
amateurs  arnd  stiortwave  lisiefiefs,  Th^ 
White  Tail  Deer  Award  r&ouires  contact t 
with  two  Mid-M4chl<gan  Amateur  Radlt 
Ciiib  stations,  or  contacts  w^th  oni 
MM  ARC  station  and  three  White  Tail  Dee 
Award  certificate  hofders-  For  Novice  ap 
pllcants,  the  requirements  are  one  corr 
tact  with  an  MMARC  station  or  one  con 


126     73  Magazine  •  August,  1983 


Selling   73  will 
make    money    for 
you.  Consider  the  facts: 
Fact  #1:  Selling  73  increases 
store   traffic — our  dealers   tefl 
us   that    73   is   the   hottest -seffing 
amateur  radio  magazine  on  the  news- 
stands. 
Fact  #2:  There  is  a  direct  correlation  between 
store  traffic  and   sales^increase  the  number  of 
people  coming  through  your  door  and  you'll  increase 
sales. 

Fact  #3:  Fact  #1  +  Fact  #2  =  INCREASED  $ALE$, 
which  means  more  money  for  you.  And  that's  a  fact. 
For  information  on  selling  73,  call  800-343-0728  and 
speak  with  Ginoie  Boudrieau,  our  bulk  sales  manager 
Or  write  to  her  at  73,  Route  101  &  Elm  St.,  Peter- 
borough, NH  03458. 
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00  Pine  Str«ei  Pet«rt>ofOugh,  NH  034S8 

iOO-3430728 


r  MOVING? 

Let  us  know  8  weeks  in  advance  so  that  you  won't 
miss  a  single  issue  of  73* 

Attach  old  label  where  indicated  and  print  new  ad- 
dress in  space  provided.  Also  include  your  mailing 
label  whenever  you  write  concerning  your  sub- 
scription. It  helps  us  serve  you  promptly.  Write  to: 
0m^^  Subscription  Department 

g^    Amateur  Racfo%  PO  Box  931 

m  ^^     Technjcai  Journal      Farmingdale  NY  11737 


H- 
u. 

^ 


I 
I 
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Q  Extend  my  subscription  one  additional  yedir  for  only  519,97 
n  Payment  enclosed  Cj  Sill  me 

Canada  and  Mexico  $22.97,  US  funds.  Foreign  Surface  S39.97; 
US  funds^  drawn  on  US  banks.  Foreign  Atrmatl,  please  inquire- 

if  you  have  no  label  handy,  print  OLD  address  here* 
Name  ^ . 


Address. 
City 


State. 


Zip. 


print  NEWaddresb  here: 


Name 


Address. 
City 


State 


Zip. 
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MAKE  SAVING  MONEY 

A  WAY  OF  LIFE 

With  LIVING  ON  A  SHOESTRING:  A  Scrounge  Manual  for  the 

Hobbyist,  Almost  anything  you  find  can  be  put  to  good  use  if 
you  follow  the  techniques  of  a  master  scrounger.  George  Ew- 
ing  WA8WTE  shows  you  how  tO: 

•Find  electronic  parrs  'Locate  tools  and  other  surplus 

•Scrounge  by  the  rules  •Read  up  on  scrounging 

•Scrounge  a  vehicle  •  Scrounge  a  place  to  live 

Cartoons  and  case  histories  of  scroungers  add  a  humorous 
touch.  With  LIVING  ON  A  SHOESTRING,  you  canl  always  get 
something  for  nothing,  but  you  can  certainly  get  it  for  f~— 
less.  $7.97  Softcover.  7x9.   128  pp,  approx., 

ISBN  0  88006-059-X 


Call  TOLL  FREE  I  -800^258-5473  for  credit  card  orders  Or  mall  your 
order  with  payment  or  complete  credit  card  informal  ion.  Include 
S  1 .50  for  sfiipping  and  handling.  Send  tO: 

Wayne  Green  Inc. 

Attn:  Book  Sales 

Peterborough.  NH  03458 

A  Wayne  Green  Publication  Deafer  Inquiries  Invked 


YESf  I  want  to  scrounge!  338B6 

Send  me copies  of  LIVING  ON  A  SHOESTRING 

Enclosed  Is  $7.97  (BK7393)  per  copy  plus  $1.50 
shipping  and  handling. 

.  MASTERCARD    bank  # . DVISA  D  AMEX 

Card  # Expires, , 

Signature ._ 

Nfame 


Addre^ 
CUy  


Stare  and  Zip 
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MORE  GAIN 

Than  a  Varactor  UHF  Tuner 


00 


SATISFACTION  GUARANTEED 

,  Frequancy  Rangs  4 70  899  MHZ  Cnanneis 
14-43  DuJpiJt  Channel  3  Ch  2  or  4  Avail 


PART#B20  . 
WHAT  S  IN  IT? 


00 


To  make  a  regiiJar  UHF  tuner  inlD  a  SILCO  KI&K  IjAtK  TUREH.  each  and  every  om  dt 
aie  iDHmng  slips  s  paenstakirtgiv  taken  by  a  cerEfflect  tedwrn:!^: 
1.  TTte  fifsl  MHng  OtlCO  does  is  change  the  siandarti  diode  1o  a  hot  carritr  diotk 
Z.  T]>e  tunef  s  oulptil  is  then  measured  on  our  JEHROID  lieW  strengiti  meter  and  com- 
pared to  a  compiiter  derived  chart  from  whictt  we  detemiine  the  correci  va^ue  coil  to  adO 
across  I  he  IF  output  lor  maximum  piw -peaked  gm 

3,  The  luner  is  then  lad  a  standard  1 0db  300  ohm  antenna  input  and  while  monitonng  the 
oytpyf  on  our  HEWLETT  PACKARD  spectrum  analyzer,  ihe  tuner  is  tuned  to  Ifie  desired 
ohannsl  and  its  osciHatar  is  offs^E  lor  the  desired  output  frequency  as  loiiows. 

Channel  2  58  Mhz.  Cnannel  3:  63  Mhz.  Channel  4:  68  Hhi 
We  call  this  step  peaking  because  ttie  tuner's  output  looks  like  a  peak  on  our  spedium 
analyzer  and  lt>e  h^hest  poim  of  mat  pea^  is  aOualty  adjuste^l  for  Che  desired  output 

4.  The  last  step  is  one  frvore  mei^yrefnemt  on  the  fie^  strength  mefer  whch  ts  again  com^ 
pared  to  our  perlpnnance  chait  lo  calcutile  the  cofreci  va4ue  at  the  second  coil  wfiic^  i^ 
added  to  tne  tuners  mtemai  connecfions 

This  procedure  was  developed  by  GtLCO  ana  it  is  our  computer  defived  oefformance 
charts  that  make  our  luner  better,  that's  because  almost  6¥erY  tutisf  gsts  3  tiitfer^nt  viiuB 
cai  5etofe  it's  peaked  and  again  a  drtierBnt  value  coil  alter  ti's  peaked.  The  combinations 
are  endless  and  Ute  way  we  delBrmhe  ^8  vafues  is  our  secmt., 

6ILC0  PARTS  KIT  & 
PRINTED  CIRCUIT  BOARD 

•  Use  wittt  GILCO 
HIqJi  Gain  Tuner 

4  Requires  NO  Modifjcatian  to 
Your  Television 

•  indmdusHy  Packaged  and 
Labeted  Parts  Save 
Gmsswofk 

•  The  only  tools  required  for 
assembly  are;  screwdfiver,  solder- 
Ing  iron  vottmeter  No  drilling  is  re- 
quired to  the  P/C  tward  Pm-dnUe^,  pm-tcmmd.  pbwd  fttrnugh  the 

•  This  kit  was  designed  to  take  ad-       '*'**  ^^  ^^^  ^*  haniwsrw.  conn&ctun.  22 
vantage  of  tlie  GILCS  high  gam  tuner      Wf  t^fiis^^d  msimctiQn  mttisAi  4  Gitoo  rty- 
winch  means  its  crrcuitry  is  wnpfcr      ™^  ^^f-  ^^  is^mbts  m  just  4  hours, 
grid  mure  efficient  than  thos^  circuits  Ihat  require  mtenor  varactDr  tyners. 

FREE  22  Page  lostrudion  Book  ^ eluded  with  each  P/C  Board  or  Parts  Kfl  This  in- 
slructim  book  wiH  guide  tne  tn^iider  ttirough  ewry  step  ot  the  assembly  Hd^rif  emsy 
fiage  is  fffustratBd  Wilh  this  instruction  Book,  estimated  assembly  time  is  4  hours . 


00 


HERE^S  WHAT  YOU  GET  FROM  GILCO         $^-71 

Part  No.  B21  Printart  Circuit  Boartt If 

1,  This  Pnnted  ClrcLril  Board  uses  onfyom  resist.  This  prevents  solder  tiridges. 

jomp^r,  mers  uss  mne.  4.  Hernst  Addition:  th«  P/C  bflard  is  pbtiid 

Z,  Ttm  componeat  kfiHii  is  sem&n  ptinwti  through  the  noiu   This  alkrws  lor  aasief 

on  the  component  side  of  the  P/C  tioafd  and  more  positive  soldered  cofitact  between 

3.  The  solto  side  0I  the  P/C  tward  is  &w  parts  and  ttio  P/C  Eioartl 

covered  with  high  lempefatune  solder  SO  A  00 

part  No,  B22  Complete  Etectronlc  Parts  Kit OU 

Al  resfsiors  im).  Poiemiomelers  O-SK,  3-tOK),  Panel  Mour^t  Potentiometer  n OK),  Elec- 
trolytic  Capacitors  (G)<  Ceramic  and  Mylar  Disc  Capacitors  (35),  Variable  Capacitors  i4j. 
All  Integrated  Circuits  (7),  Voltage  Regulator,  Heat  Sink.  Diodes  (4),  1C  Sockets  (4  Spin. 
3-14  pin),  Power  Transfcmier  (24 V,  tA),  Coll  Kit  with  Mo.  ZB  wire  (4),  Speaker  [4"", 
3oz,K  SEandotts.  Coaxial  Cable,  All  Miscellaneous  Harware,  Elc.  All  parts  are  Individually 
packaged  and  labeled 

AIJ  components  including  tt>e  Wire,  Hardware.  Coa)(iai  Cable  and  Heal  Sinks  are  includ- 
ed m  the  parts  kit  This  means  your  assemtHy  hme  from  start  ^  fintsii  ^  just  4  iiotirs. 

GaLCO  ACCESSOBIES  &  AMPLIREH  KITS  - 

f  Att2    New  2  stage,  ipw  noi^.  28db  g^in  Rf  amplifier  ^^  it 
f  A[0    New  1  stage,  lownoise*  i4{fi;}gain  rf  ampifier 

^^ GILCO  ORDER  FORM- — 

#flZO  GILCO  Hy-Garn  IModlfied  TufiBf . . , *1 5". 

#fl2t  GILCO  Predflllod,  Screen  Printed.  Circuit  Board  M7^ 

#B22  GILCO  Parts  Kit  (Uss  P/C  Board) *80^" 

#120.  fi21 ,  822  Complflte  P/C  Beard  and  Parts  Kit  (all  three  j 
IA02  Two  stage.  2S  db  gain ,  Amplrtier  Krt 

f  A£0  Ontstiga.  14db  qm.  Amplifier  Krt 

Niim ^^ 


KM  '18 
Kll'10 


M 
SO 


51 10°" 
*18"_ 


'1ff*_ 


Cny  __ 


Jute_ 


-i* 


Tn;  . 
Tdtal 


Man  Order  On^.  Sand  check  or  money  order  to: 

GILCO  INTERNATIONAU  INC. 

P.O,  Boot  S817.  Coral  Gables.  Florida  33124 

CALL  (30S)  823-5891  for  COD  onteis  PLEASE  WHfTE  FOR  OUR  fm  CATALOG  I 

_  SHfff «•&;_  _Oridefs  urxier  ISO  aM  jO%,  Orders  over  $50  add  5H.  FL  mif&sm  +5%  Tax     ' 
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tact  with  a  Wtrtte  TaH  De&r  Award  cer- 
titicatQ  liolder.  Rk  short wrave  listenefs, 
the  roquirfim^ntiS!  ai^  one  MM  ARC  station 
heard  or  or^e  Wtirt«  Tall  Dem  Award  cer- 
tificatc  holder.  A  detailed  ll^t  showing 
name,  call,  and  QTH  ot  the  station  or  sta- 
tions worked  or  heard  should  be  accom- 
panied by  one  dollar  US  lo  cover  posiage 
and  printing  ciosts.  Paymenl  may  be  made 
by  cash,  check,  money  order.  IflCs.  of  USA 
postage  cards,  and  photocoptes  of  OSLs 
will  b6  accepted.  ContaciS  may  be  made 
OP¥ef  any  period  of  time,  so  dig  bacK 
thmugh  your  logs.  AJso.  note  any  special 
endorserrienis  thai  ^u  want  on  yout 
award,  Rapeatet  contacts  canr^it  beusets, 
tsLtt  satellite  contacts  can  Send  applica- 
tions and  information  to:  Gary  Lorenz 
\A/D6JFF,  Awards  Manager.  Mh/IARC,  3210 
N.  County  Line  Rd.,  Farwell  Mi  4fl622. 


NEW  AWARD  FROM  PARS 

The  Poway  Arnateur  Radio  Society 
(PAftS)  has  announced  thai  a  handsome 
new  certificate,  knowfi  as  the  "•Dltim- 
guished  PARS  Commur^^caior/"  Is  no* 
available.  The  certificate  has  been  l&su^ 
to  promote  amateur  radio  contacts  be- 
tween PARS  members  and  the  amateur 
community  at  large.  To  qualify  for  the 
PARS  certificate,  operators  must  contacl 
6  PARS  memb-ef  s  {25  for  San  DJeQO  Coun 
ty  fesid«Rts)  and  then  submit  ttwif  Hat  of 
cofitaqts  in  log  form  with  an  SASE  to 
Opefahor^a— PARS,  PO  Box  996,  Poway 
CA  92064. 


ULSTER  COUNTY  AWARD 

t  received  a  very  compUmentary  letter 
about   ouf  Awards  column  from   Harold 


Twisa  WA2RXF.  who  represents  tt^ 
Ofefiooi^  Mountain  ARC  in  LakB  Katrtn 
New  York<  in  his  tettef.  Harold  eficlose 
details  of  a  very  nice  award  being  oflef£ 
througt^  his  dub. 

This  award  requires  appricants  to  co 
taoi  other  amaieura  residing  in  the  Ne 
VorK  county  of  Ulster, 

To  qualify.  OX  stations  must  conta* 
two  amateurs  in  Ulster  Countyn  whi 
amateurs  in  the  continental  US  mu: 
mahe  three  coniacis  Ttk«fe  are  no  tiand  c 
mcKfe  iimiiaiions.  and  tr^ere  are  no  dat 
festriclions. 

To  apply,  sutmiit  a  lisi  of  contacts  gi 
ing  ihe  usual  Fogbook  data  in  addition  t 
the  a^ard  fee  of  50  cents  or  4  iRDs  tc 
Harold  Twiss  WA2RXF.  Country  Larn 
Lake  Katrine  NV  12449. 


WORKED  A  SHEBOYGAN 

AWARD 

With  activity  on  10  meters  at  ar\  all-tirr 
high,  now  is  your  opporl unity  to  earn  tt^ 
very  attractive  WAS  tWorRed  A  Shebo 
gan)  Award^ 

All  that  la  required  Is  Ihat  a  contact  fe- 
rn ade  with  any  station  in  Sheboyga 
County.  Wisconsin,  on  the  lO^meter  ban^ 

To  apply,  merely  send^  your  logbooK  I 
formation  to  tti«  Awards  Manager.  Sh 
boygan  t:kMjnty  ARC.  Inc.,  Famsi»of1ti  J 
High  School,  Sheboygar^  Wl  S30St.  As 
gesture,  should  you  Hmt  lhat  earning  tt 
award  Is  impossible,  why  r>oi  drop  the  J 
14lgh  School  a  letter  and  arrange  for 
schedule  with  one  ol  their  amateurs 
Their  club  station  js  K9ER0, 
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J  QUALITY  MICROWAVE  TV  SYSTEMS    J 
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Complete  Systems  From  *69^s 

1.9  to  2,5 
GHz 

Antennas 

Galaxy 
Electronics 

fiOOTN.eistAve. 
Glendala*  Az, 
B5301 

1-602-247-1151 
1-800-247-1151 

CQQ  £  /  Dealers  WanUiJ 


^MB 
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ALL  BAND  TRAP  ANTENNAS ! 


PRtTUNED  '  COPffPLET- 
ELV  ASSEMBLED -ONLY 
ONE  NEAT  SPt*LL  AH" 
TEtUNA  FOn  AUL  BANDS1 
EXCCLLENT  FOR  CON- 
DO  S  -  APARTMEMTS 
-  LtCKT  -  STROfiG 
ALMaST    [NVl^SietE! 


FOH  ALL  MAKES  & 
MODELS  or  AMATEUR 
THAMSCavERS  1  GUAR- 
ANTE£D  FOR  2OO0 
WATTS  SS8  IWPirr  FOR 
NOVICE  AND  ALL  CLASS 
AWATEURSr  IMPROVED 
OE  5  EGni  ^ 


COMPLETE  v^lth  30  tiL  RaSBU-S2  ohm  ftadlne.  and 
PL359  conneclor^  IntulJltori,  30  ft.  30O  lb.  iDtt  dacr^n  end 
■  up{tort»,  qentfr  s^o^nncctOf  Wdh  tulH.  (r>  llahtnMfl  arreBtflr  ■nd 
tutk  dlictwrqe  -  meliled^  lea-lud.  wEflthB^p^osf^  re»cn*riL  irapi 
I" X $'" -^  y au  |uftl  tH^ltch  la  band  desk'td  for  escelient  worldwide 
Opertl^on  ^  IranvmRtJno  ^nd  »-«c*1wUidI  LawSWR  dvstt  ay  bandi 
-T^non  unwty  NOTT  hCCPEDf  Can  be  ljshT  ak  inverted  V  il  x 
llap«#«  -  m  ktihct,  onlMAdihii  to^  h  narrow  lots  Th«  ONLY  AN- 
TENNA  tOU  WILL  EVEfl  NEE0  FOR  ALL  BANDS  -  WfTH 
ANY    TRANSCEJVEH  -  PCW  -  NO  BALUHS  l4££DCO! 

20^1^S~^Q  ni«t«r  -  2mp-^26tt.«  Madel  tOOTBUC.ft&TS^S 

SCNO  FULL  PRICE  FOI^  POSTPAID  INSURED  PEL  IN  USA. 
CCtntdl  js  S^-OO  Bktra  iHr  p-aslaqi  -  ^lerl^di'  cutis  ma  elc.}  nt 
4FEf«r  l^feln9  VISA  -MASTER  CARD-  AMER,  EXPRESS 
aiva  numtter  and  «h.  dJte.  Ph  1-30Q-236-S:333  ^AM  -  aPM 
weak  dars  W#  %h^  \i^  2-3d3yi.  ALL  PRICES  MAY  (NCHEASE 
ORDCR  NOW  I  Ail  «rrt«nn«s  QUflcanttcti  rcif  1  y«ar  10  day  rnortvY 
iwch  IriaJ  if  fetyf ti*d  m  new  cOfidfllim'  Made  in  USA  FREE  *NfFO 
AVAILABLE  ONLY  FROM 

WESTERN  EL£CTR0NK:S     -^W 


CALL  LETTERS 

OR  73  LOGO 

BELT  BUCKLE 


NaYajo  call  rettar  belt  buckle.  Hand  crafted^  inlaid 
caM'tetters  of  blue  tort^itoise.  msi  coral,  while 
ab^Eone,  ironwHOOd  brown,  or  mother  af  pearl.  The 
ligiitning  boUs  are  ^eJk>«  Size:  Med.  20" x3.fi 
oval.  Large:  3''  x  4"  oval  Style  Ladies  of  mens.  The 
mens  attaclwa  te  the  left  fride,  and  the  lad^  to  {l>e 
r^(  side  of  the  ben. 

Serhd;  CAlhram&and  address. 

Color  ot  call-letters  (or  73  logo). 

Style:  Ladies  or  mens. 

$4Q  150  chaoit  Of  M/0  for  medium. 

$61.50  check  or  M/0  for  large. 

To:  LEE  ART,  INC. 
112  n.  Main  Street 
Shamrock,  Texas  79079 

We  pay  U.S.  postage  (Fore+gn-a<W  J2.50/irem) 
Money  back  guarantee.  Allow  4-€  f^e^k^  delivery. 


I 


AC5D 
COMPUTER  PROGRAllS 
FOR  TEX. INST, 99/4-4A 

TAPE    OR  DISK 
CW  RECEIVE /TRANSMIT 
CV/  PRACTICE  (SENDING) 
CW  PRACTICE (RECEIVING) 
CW  FOR  YOUNGSTERS 
W.A.S.    &  6    BAND  W.A.S. 
DXCC        &    6    BAND   DXCC 
1010   NUMBER  SEARCH 
AMATEUR  CALL  LOCATOR 
SSTV  KEYBOARD  DISPLAY 
BARNYARD  MATH   FOR  KIDS 

WRITE 

SAM  H.    MOORE,    SR. 

P.    0,    BOX   368 
STIGLER.    OKLA.    74462 


^6 


AZDEN  PCS'4000 

2  METER  TRANSCEIVER 
AND  PCS-300  2M  TALKIE 

We'll  Beat  Any  Price  in  This  Issue 

10  AMP  Regulated  Supply 
10  AMP  Continuous  3  52. 

Service  Manuals 


PCS  4000 

$992 


'240 


300-3000 

$500   EACH 


Order  24  hours  a  day  (21B»  884  6010 
FREE  UPS        N.F.S.  Irtc        WA3IFQ 

1138  BOXWOOD  RD   JENKINTOWN  PA  19046 


Have  mn  Apple? 

Want  to  lAfork  RTTY7 

Know  about  Super-Ratt? 

You  should. 


Call  or  write 
for  details. 


UIMfVERSAL  SOFTWARE  SYSTEMS  INC. 

9  SHIELDS  LANE    RJDGEFIELU  CT  06877 
1203)438-3117  ^^^ 


16k  Memory  Cartriiga 

TTia  1  Sk  tvtemarY  Cart;ncige  fo 
designed  for  use  wtth  che  VfC-^O 
Thre  aimple,  low  cost  unit  pluQS  into 
Che  Qxpanaion  port  of  che  VIC  to 
incneass  the  meimDry  to  is  to^sl  of 
139S"7  bycea  free  co  QASlCl 

Car-cnacjge  has  &  gold  plated  mdtQm 
connector-  for"  better  neliabilrcy. 

CALL  (512)  358-0698 
Bee  Computers    ^jg 

—7^}      1404  E,  HOSE  WOOD 
L.!!*^i  BEEVILLE,  TEXAS      78102 


RELIABLE  MICROWAVE  TV  ANTENNAS 


2.1  to  2.6  GHz  Frequency  Range 

34db  System  Gain  (or  Greater] 


Complete  System  {as  pictured) 
Down  Converter  Probe  Style 

(Assembled  and  Tested) 
Power  Supply  (12V  to  t6V  DC+) 

(Assembled  and  Tested) 


PETERSON 

ELECTRONICS 

4558  Auburn  Bivd 
Sacramento.  CA  95841 
(916)  48^9071 

^  162 

ao.o.s 

SPECIAL  QUANTITY 

PRICING 

Dealers  Wanted 


1  YEAR  WAHRAiyTY 
PARTS  ft  UkBO^ 


NhiU^fCvd 


NOVICES... 
TECHNICIANS 


«  OCnl  let  Morw  code  lequnment 
keep  you  fvom  up^et^ng^ 

*  OenefBl  Qass  Code  course  takes 

you  ftDfn  5    16  w.p  m 

*  Slmp-le,  gftecilve  methcxJ  hetpa  you 

progress  quickly. 

*  Deluxe  album  wllti  two  1-hatJf 
cassettes  and  instmctiQn  bookteL 


d^ 


$1 9.00 


f  £«  or  If  O I 


-DonqLOG 


NDadd4H> 


P.Q  Bcra  nHQ.  Qtpl.  TM 


tf  Sl9DDBaCf^ 


Sar^^ 


Oi* 


See  List  of  AdvenfSBrs  on  page  114 
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'  CUCVIT  eoAio  fuMc 

LEO    tndlii;#t0i*   sbotf  HL^clvf^y    tn^   pqlailty   of    tbe    7 

EiBii^catfi  HicunE  iJicttrtly  on  citcuit  b<XAtd  to  form  « 
niKiucL  2^  t  I"  unit,  MpuDtB  Id  eerieS  tfltll  ytl4I 
HS^^JZC:  cmbt*.  Kit  lnctoi&»B  ftU  paj:tA»  AltBCtlont 
ma4  Eip«  fac  use.  CoiaWTCifti  ifoatityi  Atiiflblv 
a|if*d    fitbet^laa    bc*td   ivitll    pl*T*d    tbTAtt^he  lule*. 

lit     iSLH^lil     ,,    ^    ♦.,_.,..-..-.    11.11 

Voaid  on  If   ityi-lNPf    «,«.,, <&,f5 


^^ 


Pomr  Supply  Hoard 

Provides  *^,i   +12  and  -IS  VOltl  tc  t  airp  Cqi:   yaur 

;t.;i  i;oU»  (I  eentfwr  tapped),.   l*^i*  K  4*5f 
«M««bt«<i  *nia  Tesevd  t»fi-ii.  , ,  21..  • 

Kit    L*M*    VrKim  tP^-lI)  .  .  .  .  .  ^  .  .  *  »  *  tl.  .' 

Itomta   Offllf    tPf-lEBl .    .    ^    ^    <    .       i.9'j 

m  But  HotbtE   1^1  r4 

$ln^l9-nitlw&  fl&tf9t4l  ^itli*r  &oatd.  fcrt  *t eel  lent 
fpun^ation  tor  yvut  EtD  bui  eOdiputer,  KiduntB  13 
of  dur  56  pkn  connettori.  Provide  youi  Q«n  cfltd 
c«9#  lAd  m»v¥  huTidrvdi  of  ^{illiiri*  ^^IV  *  T.^ll*^ 
Hr^tlier  EtoArd  CmB-I]  ....*,..  m  *  ,  *  *  LS,'}^ 
eoitnectQCB  (CS«-i£S-it)  *  *  ,  <u  .  .  ^  .  -  .  3.1* 
KB-1    Biiil    11   COIMMCtOt*    l1CI-5^)    ,    ,    ^    ,    ,    ^      4S.it 


Pl*«»v      Add   I2*it  p*ff    orAez   aHippln^ 


aj^  haoidlt 


^H-29 


YOU  EARNED  YOUR  CALL! 

NOW  DISPLAY  IT  PROUDLY 
IN  A  TOP  QUALITY 

LACOSTE-TYPE  KNIT  SHIRT. 
ONLY  $14,00  With  your  call  in  rich  em- 
broidery, 

$1.50  extra  for  first 
name.  Choose 
from  10  great 
colors:  rust, 
cream*  brown, 
green,  yeflow, 
navy,  it  blue, 
aqua,  whlte^  and 
black 

Adult  sizes  only  S-M-L-XL  Club  and  dealer 
inquiries  invited.  Please  add  $2.00  for  P/H. 
Make  check  or  money  order  payable  to: 

Coin  Inn  Inc. 
2305  N.W.  107  Ave. 
Miami,  Fl,  33172  -is 

Altow  4  we«ks  lor  detivefy    Fl.  residents  add  sales  lax 


FREE  CATALOG 


NEW! 

CATALOG  OF 

HARD-TO-FINO 

PRECISION  TOOLS 


*^35^ 


Also  contains  tesi  equipment 

pius  wide  seiection  of 

tool  kits  and  casBs 

Jt'nsen'%  nvw  eraitilug  is  Jam -packed  wtib 
mure  ihan  2000  qudlily  items.  Your  linyte 
Sfiurc^  lor  hard-io-ftnd  precis^tan  loiils  and 
tool  U\X%  used  by  i?lectronU:  technicians. 
Srcienti^ti!^  efisineiiirst  instrument  mechan- 
ics, schools,  labi>raiorie*  and  government 
a^encie^.  Svtid  for  yout  fre«  copy  today! 


J€NSeN  TXX>LS  iNC 


M/C 
Visa 

95 


■^rr^$i29 

NEW!  HF  WATTMETER 

*  Digital  Resoluiion  [0  1  or  t  Watt  J 

*  Wideband  i  1  60  through  1 0  meters) 

*  Wide  fange   ORPto  1  999  Walla) 

*  DetacttabJe  iRF  Sampler  un-plugsl 

*  Battery  Saver  turns  ofl  minytes  after 
RF  disappears 

*  Price  includes  — Readoui,  HF  Sampler, 
batlery,  VSWR 
nomogram 
and  complete 
schematics 

*  90  day 
warranty 

wrtte  Of  call: 
e-tttk       PC   Sox  625,  Marielta.  OH  45750 

1^{614i-374-2280 


l»14«l 


BUYl     SELL!    T 

COMPUTER  &  HAM  EQUIPMENT 

~         COMPUTER' 


TRADER 


ANNUAL 

SUBSCRIPTION 
$15.00 

Low  Ad  Rates  —  Mailed  Monthly 
Forefgn  Subscriptions  -  $30.00  Year 

FREE  H  mttC  Cliitifiwl  Ad  wdh  Sabtcnptittfl  QrMf 

COMPUTER  TRADER* 

Chet  Lambert.  W4WDR     . 

1704  Sam  Drfve  •  Birmingham.  AL  35235 
(205)  854^271 

Sdmpfft  Copy  —  tt  pq 


CB  TO  TEN  METER 

CONVERSION  KITS 


to  METER  FM— Llmite^di$Cfifni' 
nator  board  with  specific  instruc* 
tions  to  fit  over  80  different  AfVl  & 
SSB  chassis 

SSB'AM  K/TS  — Now  in  slock 
kits  for  most  CB  models — 23  or  40 
channels 

NEW  &  USCD^FM-SSB-AM 
converted  C.B/s  in  stock 

ANEXTER  MARK  ANTENNAS 

—You  saw  them  al  Dayton,  Now  in 
stock  the  HW-3  three  band  helewhip 
that  covers  10—15—20  meters  with 
no  traps 
FREE  CATALOG-\Nr\te  or  call 

today  INDEPENDENT 

CRYSTAL  SUPPLY  COMPANY 


141  Rl  6A.  &o»  I&3 

Sandwich.  Ma,  025^3^0183 

(617)688-4302 


♦^78 


T''±^6in 


iot^r 


^^'CES 


THE 
BEST  PLACE 
To  Look  For 
New  &  Used 
Equipment 
Buy -Sell-Trade 
Our  4th  Year 

NUTS  &  VOLTS 
MAGAZINE 

PO  BOX  It  M-G  •  PLACENTIA.  CA  92670 
(714)  632-7721        ^i37 

}01N  THOUSANDS  Of  READERS 
NATIONWIDE,  EVERY  MONTH 

U.S.A.  SUBSCRIPTIONS 
S  7.00-1  YR.  3RD  CLASS  MAIL 
512.50  '  I  YR.  I  ST  CLASS  MAIL 
S25,Q0   -  LIFETIME  ^  IRD  CLASS 

With  Free  Classified  Ad 


APPLE    II  MORSE    CODE 
INTERFACE 


* 
* 
« 
* 

* 


CM  soptwahc  por  twe  apple  II 

TOWE  DFPECTIOM  TKROtiGH    CASBETTt    IfiPtTt 
SOPTUARE  TUNEABLE  CENTER    rRECrUENCy 
AUTOMATIC  £PEED   TRACK TNG ^    6  TD  60    ¥Pm 
SPLIT   SCSEEli   DISPLATS 
SS^ARATE   EK^ifT   M?iE    RZ    AMD  TX   BUFTEKS 

til  srxED  ¥%e:AflLE  F^oM  15^  TO  CO  vvn 

IX  «NIE  TfUJOOGB  CKSSETR  OCTTttJT 
CIKIOMAI,   SXDCtOVtE  THftDUtjIf   ApPLt   SFEAJSH 
D,C.    Tt    KETVlNt;   VIA    GAMF-    CONNECTOR 
TX/fHX    SWITCH  IMC   Vlh   GAHE  COHHEC^TOR 
BUILT    IN    t^RlNTEA   Dn];vxn 


CODE  AAOIIVE. 


AECEFVE    0(0.7    VEWStOK 


'  >  •  -■   s^'-^  *^  ^ 


SHIPPINCi       INCLUDED,    CALirDJ^NlA    RES  {DENTS 
ADD  SALES  TAA,       MO  C.0,&.    OWBUS      PLEASE, 
rOMElCK    SMIPPIIiG  KsD  94-00. 


corec 


1J462    KAHHtllS    AVE*'^^—    SANa1x:)GA,CA   ^Sfi7D 


COLLINS  RECEIVERS 


0  5  to  32  MHZ  ^n  32  bandi  AM, 

CW,  TtMie  FSK  tfi rough  ufie  of 
iFQ  tF  sflliK^jMTv  100  Hi  Ip  ts 
KHz  Impedance  600  oh  mo. 
Powet  mpiit  ltCV220  VAC,  60)60 
Hi.  jingle  0n«3e.  ElvnoniiOfis 
ifytxigK&*4  inciies  IMi^f 
7S  NX  Uaed.  Qood  wcaibngi  owv 
dii»an  IndudM  partyn  mifiuaF 

Oh  to  32  MH2  in  32 t»nd&  AM 
an0  CW.  Bvndwidlh  ^  4  and  fi 
<"*x.  B*-  9f^  P^ti#fnani  vtMTApM 
24  vex:  Pmtf  hnput 24  VDC  «  3 
Amps  Dtmsfltioris  1 4  x  1 2  x 
TlVi  incews,  Weighi  52  it>s 
UlHd,  good  work'lng  cDnElit^ori, 
InKiludea  partial  rn^iiuil  r^prD- 
due  Hon. 

f23£ 

Prices  F.Oe  H9i^  Hd^ywAod 

Aiiour  lor  stuppmg. 

Wrjte  lof  frfif  iSS-Daoe  catalog 


Davilyn  Corporatiorr 

IMOe  Satlcoy  StTMt 
Norlh  HeilywDod.  CA  91II0£ 
l213^7'>7-3334 
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AMSEY 
LECTRONIC'S 
.-"  tnc. 


PARTS  WAREHOUSE 


We  now  have  availabJe  a  bunch  oi  goodies  too 
good  to  bypass     Items  are  Imnted  so  order  ioday 


2575  Baird  Rd. 

Penfield,  NY  14526 

716-5863950 


MINI  KITS  -  YOU  HAVE  SEEN  THESE  BEFORE  NOW 

HERE  ARE  OLD  FAVORITE  AND  NEW  ONES  TOO. 

GREAT  FOR  THAT  AFTERNOON  HOBBY. 


MINI 
MIKE 


" 


i,  super  higfi  pvrtormance  ^M  whS' 
•t$  frtike  ill*  T^ans/niH  «  atabif 
Vign%i  up  te  300  yftfds  *)lh  ticep- 
Uon«i  •LHj'd  QKi«>»ly  bf  m#«n4  df  ti; 

pisv  rntlce  {jn-olt  switch  antenna: 
ttatiiry  and  s-ypef  tnsTrucnons  Th^5 
15  the  (meat  unil  Bvailiiitjia 

f  IWhJ  Wired  and  Tsied  19  »S 


WIrtrnt  MllE*  Kll 

tinsmits  up  Io300'  to 

r»y  FM  broadcast  ra- 

JO.   uses  any  lype  ot 

me    Roris  on  3  to  9^^    Type  fM-2 

m%  add«d  fi«nsitrve  rtitiie  pr^amp 

Ml  kit    S3  95  FM-2fcir     S4  99 


Uniivtftili  Tiin#r  KH 

Provides  the  basic  paH$  and  PC 
soirdl  required  to  provjd^  H  soutc-- 
>t  pfecision  iviTiing  md  po'sf 
]«n<Kalion    Uics  555  i^mer  IC  and 

f -S  KU  SS.I9 


f* 


Color  Organ 

See  rtiMjic  come 
ative'  3  different 
lights  flicker  with 
music  One  ^^ght 
each  for.  high. 
niid-rang«  and 
lows  Each  indi- 
vidual fy  adjust- 
able and  drives  up 
to  300  W  rufis  on 
110  VAC 

Compt^ie  ki\. 
Mi-1 


C  &nTr*fn  «-  -    ■  .   ■      .  aeo  "^^g*!  -to*    S^ipt* 
inc  ffiiriet'    Co i^pJete  kil    VO- 1  IT  tf 


Ud  BWnky  Kit 
A  greai  aitentmn  gel- 
ler  whfgtl  alterndttly 
ItaiSfm  2  iumbo  LEDs 
Use  tor  name  badges 
&ylian$.  warning 
panel  tn^m  *nythirvg» 
Runs  on  3  to  15  vc^ts 
Complete  k»t,  BL-1 


A  super  sensilive  ampli- 
fier whic^i  vvtl!  pick  yp  a 
ptn  drop  aM5  teel'  Great 
for  mon^Tonng  bobys 
iXM&rn  Of  as  gej^erai  pyf- 
pDse  am^piifier  Fuiii  2  w 
irns  cxjipul  runs  on  €  to 
15  volts  y?es  B^S  0^»'T^ 
Speaker 
Compfere  kii  BN'9 

tS.95 


Run*  o*^  3-12  Vdc  1  waM  out  1  KHZ  qotKl  tof  QPQ 
Alarm  Audio  OscrilalCTr     CkHnfNeie  hii  td  tfi 


Wlii»p«r  Lrghl  KJI 

An  interesting  kit    smaH  mike 
ptcks  up  sounds  arrd  converts 
Ihem  lo  light     The  louder  Ihe 
sound    the  brighter  the  hght 
Includes  mjke    controls  up  to 
300  W   runs  on  110  VAC 
Complete  kit.  Wt-t 
$6  95 


Ton*  O»codef 

A  corrvptete  tone  deco- 
der   on    a    Single    PC 
board     features     400  - 
50Q0      H;     adfusrable 
range  V43, 20  turn  pot  voiiageregu- 
laiion    567  iC     Useful  for  touch- 
lone   bufsi   detection    FSK     eic 
Can  also  be  us^  as  a  sia1>le  tone 
encoder    Runs  on  5  io  '?  volt* 
Compfete  Hit    TD-t      1595 


Mad  Blasler  Klf 

Produces-  lOUD  ear  snaiiefing  ind 
allenrio>n  g^irtm^  fit  en  like  sound 
Can  fuppty  up  lo  15  watts  ol 
otonovous  auefeio  Rutet  on  B-15  VOC 


MB-1  M 


UBb 


SIrvfi  Kit 
Produces  upward  and  downward 
wail  characteristic  ol  a  police 
Siren  5  W  peak  audio  ouipul  runs 
on  3- IS  vo+ls.  uses  3-45  ohm 
speaker 
Comp'eif  kit   SM-3  12  §5 


Ml  Hi  fym  0««« 


Call  your  Ptigne  Order  in  Today.  TERMS 
S^ti!>f3tlion  goaranl^trd  Mr  mon<^^  iefufkde<f 
COD  add  S2  W.  Minimufn  uedef  SdOO 
OrtJers  under  SlO.OO  add  SI  50  Add  B%  for 
postBiQe,  insurance,  hand  ting  Overseas  »iUi 
15%  NY  ri^sidenls^dti  ?'n  tax 


CLOCK  KITS 

your  old  ftvorllvi  Ar«  htrf  »gBin     Over  T.DiWSold  to  Oitv 
&•  Dfw  ai  m«  fAng  and  oide^  y oun.  lodaf ! 

Try  your  hand  at  building  ihe  fmest  looking  cEock  on  the 
market  fts  satrn  ftmsh  anodized  aJummuni  case  looks  great 
anywhere,  while  si?c  4"  LED  digits  provide  a  highly  readable 
display  Thts  (5  a  compJeie  kJl,  r»o  extras  needed  and  a  only 
tak&s  V2  hours  to  assemble  Your  choice  of  case  colors 
silvef.  gold   black  (specify I 

Clock  kit    12  24  hour.  DC-S  $24.SS 

Clock  With  10  mm   ID  limer,  12  ?4  tiouf  DC-?0  fM.tS 

Alarm  clock,  T2  hour  oniy.  DC-8  $29.*5 

1£V  DC  car  dock.  DC-7  129.35 

For  wired  and  tested  docks  add  SIO  00  lo  kil  price 
SPECIFY  l2  0R24HOUflFORMAT 


SATELLITE  TV  KIT 


■mag*  iiKtion.  'ullv  li^abia  Audio  ta  rvcoifW 

i«ior  <9i  ncn^tani  tl<niiioifi  pvrtoHmcnaa.  t>pM 
fffckingi  AFC  iv  jTtiifi  thtti  tva*  ncm^tmn.  and 
dtGomv  tan  M  dfmnnts  lunate*  lujp  igii 

fl«iiid  rtwr  svi«iiii«  ^  tvtrwn  itAirK]  tstw  ftsB. 

Ete#>  Egltn  llTQiiwnt]  DEti«rt  il'ti^i  Ptivaing  new 
M't  i.'viUi.ble  trt  kt|  Iqrm  4I  p  rtf^  (■qw  t^HC-t  Or0«r 
THE  POPULAH  sat  tec  HECEIVER  in  KITFORMt  yau^a  l&da^ 


PARTS  PARADE 


FtiTufri  m  m  n*ate  ElKtwiuct  ni4aA£xv  co¥*t 
itOTY  CU«y  iSl    in«  ttMmtkt  R2B  SslrtK  TV 

The  Rffl  1^  u^  to  EMikl,  i^t^tclnd, 
E>Qard&  wkth  lUMWiJ  cfifRpccHni  layout 
««i  mrvfl  sccural*  ccwnporfttfit  piflumwTi  mta  \tm 

cnhcAi  IF  Hctkon  im]  iQCAi  o«ciiii4tor  art  pr*- 
aj^tinbi^  arci  ■ligrwdl  All  pirti  are  incrud«d 
rot  me  R2B,  Bltrkciltre  caAn.  fiower  supply. 
dflicripElve  DpAffllme  ill  null  *9  weJ4  «1  com. 
fj-lalfli  A«Hifnt>ty  intlrtfetianB  f  iMillTeS  of  ll^fl  tt- 
c«4vv«  tfidida*,  Dual  coni«fiinrv  dfls^din  lof  bMi 


AcomtiHal*  SiiiciiiieTV  Sk^ttHT^  r»Q.i'i:b 
•  dtsh  vUMbL  iMA  (I0«r  Fm«  CfTipli 
f kVl,  l^ewrt^  ar^  lioduiMw 
R2fi  llicwii*'  ftif  *  js*  f» 

R£enK«Mr.WkPB]«AdTvsi«i    1$»«0 
t20'»CA*»nt«liLNA  WMOO 

RM3RFUDdulaloi'  VnM 

Prices  indud*  c}()fri«Bli£  U^  amcpiiit} 
And  insuirtnc* 


r 


IC  SPECIALS 


LINEAR 


m 

t  » 

^5 

«► 

11  so 

54 

ti«e 

•«» 

it  OCT 

>«« 

|1(M> 

h67 

S1ZS 

41 

1 0  1  zoo 

458 

I  so 

iSOO 

t  so 

«n 

129s 

Vl» 

IJ94 

CMOS 

-^i» 

_^^fl 

k      50 

1013 

tfHH 

^      50 

<D4« 

Wyvh 

(S1-S5 

1049 

111'** 

^      .50 

miA 

S9.00 

iSfl 

S2.O0 

4M 

Sr35 

€1    T^ft 

TTL 


74500 
7447 

7490 
14196 


$   40 

f   $& 
f   SO 

s  so 

f  1  35 


Rettitor  Ant 
Assortmenl  of  Popular  i^tiues  -    » 
watt   Cut  teadforPCmoufiTing.  . 
center,  t^"  leads,  feeg  o^  3<KJ  or 
mors 

S1  S& 


Cnf»tiii« 

3  &r9S4S  MHZ 
lOOOOOC  MHZ 
5M880CJ  MHZ 


SPECIAL 


WEAOOUTS 

NO  J5fl  *    C  C  f  1  OQ 

NDMr,'»1D   5'X  A  1.00 

iprui  43<c*  ijfO 


TRANSlSTOnS 

HWM  ttMi  C«F  11,11  H 

«f3mp*0»C'F  istioc 

Muoa  pw  c*f  is-f  T  90 

fM41ie  NPM  C>P  iit/tt » 

M4V*eFETC*F  4/t1.fi6 

N»4D!PMPC^F  s^ii.n 

«ri«nC-r  4^1100 

HlFTi  l»fP**S*t#(l  llJi 

^e^r  TM  PMP  «*  IrtH 
iW  102  Wi54#l 

iPN  M04  Trt?«  T.P 
WP  3B0I   Tvp«    f'» 

N»4«  ujT  vnm 


1 1 C90 

10116 

72QB 

7M7A 

7?160 

7107C 

53T4 

7001 


$15.00 
S  12S 
S17  50 
S  5  50 
S2100 
JI250 
S  2  95 
S  2  95 
S  6,50 


FERRtTE  BEADS 

A  :+*■».:    t         ..  f    .         11  t!  m 


Sockets 

&Pm  10*|7.(H3 

t4Pin  1012  OC 

16  Pin  lO/W  tW 

24  Pin  4/$2  (MJ 

25  Pjn  4/|2,0€ 
40  F^n  3/f2.(H} 


Dlo<l** 

S  1  V  Zenar  20  fl  00 

tf«14  Tytie  SO/SI  00 

1KV  2Amp  t/$1,00 

tQOV  lAmp  15/11  on 


SwilcHvi 
Min^  loggia  SPOT  11  00 

fli^fj  Pti5*ibijlT0#t%  ft*  O         9  Si -00 


£«fp<hor»t 
i««da  fi  ohrr  i;)Dtx]  tor  vhaM  lone 
ipeaiiftrs   ittrm  crocks  etc 
5fOr$1,CK3 


Appro «    ?'•     ifcAiTt    RoLrnd 

:yp^  toT  iKHvt  mttf  eJc 
3  i&t  tl  OD 


11  50 

S50D 

tsoo 


AC  AcMjH«r| 

G&od  roe  ehKiti  fttCMS 
cnBf9efi.i4i  110  VAC  ptuq 
orm  tfid 

Q  5  vdc  elF  ^  mA  11  (M 

ifi  VAC  4JB  tftOfTiA  ta.aa 

17  vac  iA-  3^{}mA  |3,Q4 


i&olid  Stit*  Buii:*4ri 

ouipul  on  i.t2  vac  «l  10^30  mA    TTl 
cotnpiatKb^ 1 1  &0 


Slug  Tiin«d  Cottt 
SrriAn  1 1€    Hen  SHjga  turned  cod 
3  lurrn  to  trjr  St. 00 


AC  Outi«l 

PAr^«i  Mciunl  witn  i»ids 
4  11  00 


CAPAClTOnS 

TANTALUM  ALUHlNliH 

Ol  [!■&*' d  EoCjiv  E'pi'lrtflvlit 

1.5  uF  25V  3/S1  00  ^JJ?  f  J.*A^*^,'*'  !2S 

1 Q uF Z5V 3^s  1 00  s :f  ?2; :::; » j s 

22  uF  25V  3/Sl  00  ^Ou*  ^svnAditftitw 


01  IK  CEflAHIC 

01   ffiV  (f'Sh      30.' II  DO 
1   1QV  I'^ll  00 

00"    HV  JO  II  DO 

lOOpF  »  ti  En 


DC- DC  Coniv«ft«r 
■%  V0C  loput  pfod  >9  mac  ^  •30ma 
''9«^€  prmlucvn  t5v«li:  JBSSmc  Si  31 


?5R  W  Turn  Trim  Pol    11-00 
1 K   ZO  Turn  Tf  im  Pol    %  SO 


ewSUVM»i.50ea 


IC 


Tiimmtr  Cspi 

Sprague  ■  3-40  pf 
SlIbKii  Poly  propyl  pne 


Audio 
Pr«ftC3i«r 

Mai^e     riigh     resoiutton     audio 

meesurrTients,  gn&at  tor  muSiCfil 
insTrume-nt  tumng.  PL  tones,  eic. 
Multiplies  audio  UP^n  frequency 
selectable  kIOo*  xtOO  gsves  01 
HZ  resolution  wifh  1  Sec  gate 
time'  HtqH  ^er^S'tlvity  0*  25  mv  1 
'^:*^■5  mptitt  I  and  byiH-m  filtering, 
gives  great  performance  Ryns 
on  9V  battery  all  CMOS 
PS-2  kit  S2S.95 

PS'2  w<red  S39.&S 


600  MHi 
PRESCALE 


rI^T^^ 


Extend  the  range  of  your 
caunter  to  600  MHz  Works 
*ith  air  counters  Less  than 
1  SO  mv  sensitivity  specify  - 
10  Of  -100 

Wired,  tested.  PS-IB     S59.95 
Kil,  PS' IB  $44.95 


30  WatI  2mlr  PWB  AMP 

Srmple  Class  C  power  amp  features  6  times  power  gam  t  W  m 
lor  8  out  2  Win  for  iSoul.  4WffTifor30ouI  Max  output  ol  35  W 
incredible  value,  complete  vwith  all  parts,  tesscase  ar^d  T-R  re^ay 
FA-1 ,  30  W  pwr  amp  kit  $22.^5 

TR-1.  RF  sensed  T-R  relay  kit  S.§S 


MRF-238  tPinsisror  as  uitd  m  l*A-l 
S   lOOb  giiin    ISO  mM  Itl.tS 


RF  actuated  relay  senses  RF 

(!W)  and  closes  DPDT  relay 

For  RF  sensed  T-R  reJay 

TR-1  Kil     $6.95 


Pawvr  Supply  Kht 

Complete     iripifl     regutflfeti     poitrtt 

supp-fy  provtdesviriablfi  6Toia-voFrsai 

200  mi  and  *S  At  \  Amp   Emcfilieni  ioiKi 

rtrguiaTion     g&od   Mtenng  ar^ct  spriiii 

Sif*    Less  rranslormers,  r«quire^G  ^  V 

,  J  1  A  and  24  VCT 

Compjele  kit   PS-3LT  t«.M 


25  AMP 

100V  Bridge 

$1.50  tacti 

Mini-Sridge  50V 
1  AMP 

2  for  SI  .00 


Smoif  r  ctiam#ipf   *"  ttiich 
cr^sm  mi4i:e  carlfid^   $.75 


Coax  Conrwctor 

Chassis  mount 

BNC  typo  $1.00 


Mmi  RG'174  Co«a 
to  ti  lortl  00 


t  Yott  Baltart  Clip* 
Nic«  qualily  clip4  J  fo*  It  00 

H    Rubbaf  Grommoti        10  r&rtt  M 


Aif.!-   at  ctnQBH   diK    caps   Ia<^1     rtfiiUQri 
irmtitiori  ait>fl*»  MICA  Eitn  f+t 


COflhKlora 
9  fMnlypCiQCm  conllcli  Idr 
pnA'l0O3  C^r  C^DCh  modul* 

pftcF  n  •• 


i.«aa    -  vom  chotcm  ptihat«  specify 

Mint  nn3  Ji^rntko  Fl«j  High  tntensity  Red  llMnfraity  RM  I  II 

Mini  yeHow.  Jumbo  Tfrirow   Jumbo  Greeo  S-^fl 


Varsdon 
Motorola  IVIV  720^  30  PF  NipmintF  cap  fO  AO  PF 

M««Ch  «#  3/11. DO 


TunitilF  rtng« 


OP^AMP  5p#cjj^l 
Bl'FET  LF  13741  -  Direct  pm  for  pm  7*  yA  pahbie  bulSOOOOOMEG 
mpui  z  i^up«f  lo«  SO  pa  input  c^  O    'O*  pcv^r  Oram 


SO  lot  0iiir      if  00 


^SMG 

79ua 

7805 


SI  3S 

S1  3S 
S-&0 
«1.15 
tl.OO 


.ov 


10  tw 


13  00 


Aagufalor* 


7ei2 

7ftl5 
7905 

79t2 
7915 


11  00 
SI  00 
|1  2S 
11.25 
11. ZS 


Shrlfiii  TubUvg  Hubm 


Mini  TO-92  Heal  Sinks 

Thcfmiilo^  Q'lnd  1  fo*  H  00 

To  ??0  H«l  Smis  J  lor  11  AO 


Opto  tsoiators  -  4N2e  type 

Opto  Refiectors  -  Photo  diode  *  LED 


t^lfi 


$.50 
11-00 


Mel«>  Pin* 
Moi«n  AireBdy  prtcut  m  lengih  or  7  FWT^t 
tor  14  pin  aoehad    »  »hlf  rer  HOP 


'  CD*  Ptuldcaiiii 

PB«itlanc«  virjftt  vviEtf  light.  2S0  oh  mi  [o 
ovsr  3  meg  3  far  t1. 00 


'5efi  Lis  I  o/  A^vems^fi  qo  p«g#  fM 
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FACIT  4555  SERIAL  PAGE  PRINTER 


The  Faclt  455S  alphanumerlcal  serial  printer  is   cmaplete.   Equlppe^i  with  ftS232C  Interface, 
printing  roechanlsBi,  cotitrol  electronics,  drive  electronica,  power  supply  and  character  genera' 
tor.   The  adaptdtloa  elec^tronlcs  caa  be  modified  in  four  versions iBlt-paral lei  data  transfer, 
CClTT  (ELA,  RS232C)  for  bit-serial  data  transfer  and  the  currertt  loop  (TTY)  Interface  also  for 
bit  aerial  data  transfer.   The  Faclt  4555  prints  on  ordinary  paper  and  1&  adjustable  for  dif- 
ferent paper  widths  and  formats,  9,5"  paper  width  with  66  lines  per  page  or  DIN  A4  with  70 

llnea  per  page. 

SPECIF ICATiOSS 


Print  speed 

Printing  mode 

Hax*    #   of   chAliie 

Matrix 

Char.  Sise  Height 

Char.  Size  Width 


up  to  60ch#s« 

Incremental* 

ao  alt.  112. 

7  X  5  dot  matrl^^t 

Z,7min/L/a'^ 

l.lnm/O.OS"  nach/line 

Z.lran/O.OSI"  SOch/line 


Char*  spacing 

Char.  Code 
Char*  Set 

Feed  wiechanism 


2 ,5411118/1/ 10"  SOch/llne 
K55inin/0,06"  nZcb/line 
ECHA-6  7-blt  coded  char,  set 
63  Char,  varioue  national 
versions* 
Sprocket  feed. 


THESE  UNITS  WERE  PULLED  OUT  OF  SERVICE  IH  GOOD  WORKING  CONDITION,   WE  CHECK  EACH  UNIT  OH   A 
RADIO  SHACK  TRS-BO  COLOR  COMPUTER* 


PRINTER  ONLY    $129*99 

Printer  with  llnecord,  box  of 
paper.  Inter-connect  cable  for 
TRS-30  COLOR  COMPUTER. 

$149.99 


GENEVA  CALCULATOR  WATCH 

This  attractive  watch  has   the   following  modes 

Hormal  Tim*  Setting, 

Calendar   Settingi 

Daily   Alarrs  Time  Setting, 

tfeekiy  Alano  Tinie   Setting p 

Chronograph, 

Calculator, 


Featured  in  Black  Plastic 


$24.99 


or        Featured   in  Stainless   Steel 


$29,99 


SILICON  DIODES 

M751 

MR510 

HEP 170 

1113209 

BYX2 1/200 

1N2133A 

DS85-G4C 

1N3269 

275241 

7-5754 

RC1KI5 

S11FR20R 

1114148 


lOOvdc 

iOODvdc 

lOOOvdc 

iOOvdc 

ZOOvdc 

600vdc 

400vdc 

600vdc 

300vdc 

300vdc 

ISimsC 

20KVDC 

signal 


6Ampe^ 

lAinps 

2Anip& 

ISAmps 

25Aisps 

60 Amps 

30 Amp a 

1 60 Amp a 

2  SOAmps 

400Aiapa 

20m^« 

2Qma* 


l0/$5.00 

10/$ 3, 7 5 

20/$2,00 

$2.00 

$2.00 

S5,00 

$10.00 

$15.00 

520.00 

$30.00 

$3.00 

$4.00 

30/31*00 


100/$ 38. 00 
100/$a4.00 
100/S15.00 
10/  $15.00 
10/  $15,00 
10/  $40.00 
10/  $30.00 
10/$120.Q0 
10/S175.00 
10/$25O,OO 
10/  $20.00 
10/  $30.00 
100/  $3,00 


FEED  THRU  SOLDER  RF  CAPACTORS 

470pf  +-20% 

5/$K00  or   100/S15.00  or 
1000/$ 100,00 

lOOOpf/.OOluf  +-10!E 

4/$ 1.00  or  100/ $20, 00  or 
1000/$ 150. 00 


FAIRSHILD  4116  I6K  DYNAMIC  RAHS  20Qns,  Part  tf  i&K75 

— • — — -~" • ^^—^ — * 

25  For  $25,00  or  100  For  S9O.00  or  1000  For  $750,00 


E  PEG  MS 
2708  1024x1 
2716  2048x8 
27L32/25132 


$2.00  each 
$4,00  €a€h 
$10.00  each 


HEU^ETT  PACkArD  MICROWAVE  DIODES 


IK  57 11 

1K5712 

IN6263 

5082-2835 

5082-2805 


(5082-2800) 
(5082 -2S 10) 
(aSCH-lODl) 

Quad  Matched 


Schottky  Barrier  Diodes 
II       II      II 


I* 


II 


*i 


11 


II 


M 


tl 


II 


per  set 


$1.00  or  10 

$1.50  or  10 

$  .75  or  10 

$1.50  or  10 

S5,00  or  10 


for  $  8,50 

for  $10.00 
for  @  5,00 
for  SlO-00 
for  $40.00 


Toll  Fr««  Numb6f 
800-528-0180 
(For  orctors  only) 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 


(flf^llz  electroi|ici 


"Atl    parts   may    b€>   new   c^ 
surplus,    ari{j   parts    may   b' 
substituted  with  coinparabEe  parts 
it  waare  out  of  stock  o1  an  item." 
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"MIXERS" 


WATKINS  JOHNSON  WJ-H6  Double  Balanced  Mixer 

LO  and  RF  0.2  to  300MH2  IF  DC  to  3Q0MHZ 

Conversion  Loss  (SSB)  6.5dB  Max.  1  to  SOMHz 

8.5dB  Max.  .2  to  300MHz 
Noise  Figure  (SSB)  same  as  above 

8.5dB  Max.  50  to  300MHz 
Conversion  Compression  .3dB  Typ, 


$21.00 

WITH  DATA  SHEET 


NEC  (NIPPON  ELECTRIC  CO.  LTD.  NE57835/2SC2150  Microwave  Transistor 

*— H^ in  IT  r  I 

NF  Min  F=2GHz    dB  2.4  Typ.  MAG  F=2GHz    dB  12  Typ. 

F=3GHz     dB  3.4  Typ.  F=3GHz    dB  9  Typ. 

F=4GHz     dB  4.3  Typ.  F=4GHz    dB  6.5  Typ 


$5.30 


Ft  Gain  Bandwidth  Product  at  Vce=8v,  Ic=10ma. 
Vcbo    25v    Vceo    Ilv    Vebo    3v    Ic 


GHz  4  Min. 
50ma.  Pt. 


6  Typ. 
25Chnw 


UNEDOO  RF  Power  and  Linear  Anplifier  Capacitors 

These  are  the  famous  capacitors  used  by  all  the  W  Power  and  Linear  Amplifier 
manufacturers,  and  described  in  the  RF  Data  Book. 


5pf 
5.1pf 

6.8pf 
7pf 
8, 2pf 


lOpf 
12pf 
13pf 
l/ipf 

15pf 


18pf 
22pf 
25pf 
27pf 
27 .  5pf 


30pf 

32pf 
33pf 

3Apf 
40pf 


43pf 
51pf 
60iDf 
BOof 
82pf 


lOOpf 
llOpf 
120pf 
130pf 
lAOpf 


200pf  1  to 
220pf  11  to 
470pf  51   up 

5aopf 
loobpf 


lOpcs 

50pcs 

pes 


SI. 00  ea 
$  .90  ea 
$  .80  ea 


NIPPON  ELECTRIC  COMPANY  TUNNEL  DIODES 


Peak  Pt.  Current  ma.  Ip 

Valley  Pt.  Current  ma.  Iv 

Peak  Pt.  Voltage  rav.  Vp 
Projected  Peak  Pt.  Voltage  mv.  Vpp 

Series  Res.  Ohms  rS 

Terminal  Cap.  pf.  Ct 

Valley  Pt.  Voltage  mv.  VV 


Vf=Ip 


MODEL  1S2199 

9inin.  lOTyp.  Umax. 
1.2Typ.  l.Smax. 
95Typ.  120max. 
480min.  550Typ.  630max 
2.5Typ.  4max. 
1.7Typ.  2max. 
370Typ. 


152200  ^^'^^ 
9min.  lOTyp.  Umax. 
1.2Typ.  1.5max. 
75Typ.  90max. 
440min.  520Typ.  600max 

2Typ.  3max. 
5Typ.  Bmax. 
350Typ. 


I 
I 


FAIRCHILD  /  DUMONT  Oscilloscope  Probes  Model  4290B 

Input  Impedance  10  meg,.  Input  Capacity  6,5  to  12pf,,  Division  Ratio  (Volts/Div  Factor) 

10:1,  Cable  Length  4Ft-  ,  Frequency  Range  Over  lOOMHz. 

These  Probes  will  work  on  all  Tektronix,  Hewlett  Packard,  and  other  Oscilloscopes. 

PRICE   $45.00 


HQTOROLA  RF  DATA  BOOK 

Listsall  Motorola  RF  Transistors  /  RF  Power  Amplifiers,  Varactor  Diodes  and  much  much 
more. 


p 


PRICE       $7.50 


Toll  Free  Number 
800-528-0180 
(For  orders  only) 


JH^^^  elect roiyes 


"Alt  parts  may  be  new  or 
surplus,  and  parts  n^ay  be 
substliuled  wtth  comparable  parts 
if  we  are  out  Df  stock  of  an  item." 


PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 


m 
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RF  TRANSISTORS,  MICROWAVE  DIODES 


PART 


PRICE 


PART 


PRICE 


PART 


PRICE 


1S2199 

$   7.50 

2N6083 

$ 

13.25 

CA2612   (TRW) 

$  25.00 

1S2200 

7.50 

2N6084 

15.00 

CA2674   (TRW) 

25.00 

2N1561 

25.00 

2N6094  /M9622 

11.00 

CA2881-1(TRW) 

25.00 

2N 1 562 

25.00 

2N6095  /M9623 

12.00 

CA4 1 0 I   (TRW) 

25.00 

2N2857 

1,55 

2N6096  /M9624 

15.50 

CA4201   (TRW) 

25-00 

2N2857JAN 

2.55 

2N6097 

17.25 

CA4600   (TRW) 

25.00 

2N2876 

11.00 

2N6136 

21.85 

CD 1889 

20.00 

2N29A7 

18.35 

2N6166 

40.23 

CD2545 

20.00 

2N29A8 

15.50 

2N6201 

50.00 

CMD514AB 

20.00 

2N2949 

3.90 

2N6459 

18.00 

D4959 

10.00 

2N2950 

4.60 

2N6603 

12.00 

D4987M 

20.00 

2N3375 

8.00 

2N6680 

80.00 

D5147D 

10.00 

2N3553 

1.57 

2SC756A 

7.50 

D5506 

10.00 

2N3632 

13.80 

2SC781 

2.80 

D 582 7AM 

20.00 

2N3818 

5.00 

2SC1018 

i.OO 

DMD6022 

30.00 

2N3866 

1.30 

2SC1042 

12.00 

DMS-2A-250 

40.00 

2N3924 

3.35 

2SC1070 

2.50 

HEP76 

4.95 

2N3927 

17.75 

2SC1239 

2.50 

HEPS3002 

11.30 

2N3950 

25.00 

2SC1251 

12.00 

HEPS 3003 

30.00 

2N4072 

1.80 

2SC1306 

2.90 

HEPS 3005 

10.00 

2N4127 

21.00 

2SC1307 

5.50 

HEPS  3006 

19.90 

2N4427 

1.30 

2SC1760 

1.50 

HEPS3007 

25.00 

2NA428 

1 .  85 

2SC1970 

2.50 

HEPS 30 10 

11.34 

2N4957 

3.45 

2SC2166 

5.50 

HTEF2204  H.P. 

112.00 

2N4958 

2.90 

SB  1087 

CM. A.) 

25.00 

5082-0112  H.P. 

14.20 

2N4959 

2.30 

A50-12 

20.00 

5082-0253  H.P. 

105.00 

2N5090 

13.90 

A283B 

5.00 

5082-0320  H.P. 

58.00 

2N5108 

4.00 

ALD420ON  (AVANTEK) 

395.00 

5082-0386  H.P. 

POR 

2N5109 

1.70 

AM123 

97.35 

5082-0401  H.P. 

POR 

2N5i60 

3.45 

AM688 

100.00 

5082-0438  H.P. 

POR 

2N5177 

21.62 

B&105B 

.52 

5082-1028  H.P. 

POR 

2N5179 

1. 00 

BD4/4JFBD4  (G.E.) 

10.00 

5082-2711  H.P, 

23,15 

2N5583 

4.00 

BFQ85 

1.50 

5082-3080  H.P. 

2.00 

2N5589 

8.65 

BFR90 

1.30 

5082-3188  H.P. 

1.00 

2N5590 

10.35 

BFR91 

1.65 

5082-6459  H.P. 

POR 

2N5591 

13.30 

BFW92 

1.50 

5082-8323  H.P. 

POR 

2N5635 

10.95 

BFX89 

1.00 

35826E  H.P. 

POR 

2N5637 

15.50 

BFY90 

1.00 

35831E  H.P. 

29.99 

2N3641 

9.20 

BGY54 

25.00 

35853B  H.P. 

71.50 

2N5642 

10.95 

aGY55 

25.00 

3S834E  H.P. 

75.00 

2N3643 

15.50 

BGY74 

25. 00 

HPA0241  H.P, 

75.60 

2N5645 

13.80 

BGY75 

25.00 

HXTR3101  H.P. 

7.00 

2N5646 

20.70 

BL161 

10.00 

HXTR3102  H.P. 

8.75 

2N5691 

18.00 

BLX67 

11.00 

HXTR6101/2N6617 

H.P. 55. 00 

2N5764 

27.00 

BLY568CF 

25.00 

HXTR6104  H.P. 

68.00 

2N5836 

5.45 

ELY  8  7 

13.00 

HXTR6105  H.P. 

31.00 

2N5842 

8.00 

BLY88 

14.00 

HXTR6106  H.P. 

33.00 

2:45849 

20.00 

BLY89 

15.00 

QSCH1995  H.P. 

POR 

2N5913 

3.25 

BLY90 

20.00 

JO 2000  TRW 

10.00 

2N5922 

10.00 

BLY351 

10.00 

J02001  TRW 

25.00 

2N5923 

25.00 

C4005 

20. 00 

JO4045  TRW 

25.00 

2N5941 

23.00 

CA402 

(TRW) 

25.00 

K3A 

10.00 

2N5942 

40. 00 

CA405 

(TRW) 

25.00 

MA450A 

10.00 

2N5944 

9.20 

CA612B 

(TRW) 

25.00 

MA41487 

POR 

2N5945 

11.50 

CA2100 

(TRW) 

25.00 

MA41765 

POR 

2N5946 

19.00 

CA2113 

(TRW) 

25.00 

MA43589 

POR 

2N6080 

9.20 

CA2200 

(TRW) 

25.00 

MA43636 

POR 

2N6081 

10.35 

CA22i3 

(TRW) 

25.00 

MA47044 

POR 

2N6082 

11,50 

CA2418 

(TRW) 

25.00 

MA47651 

25.50 

Toll  Free  Number 
800-528-01 80 
(For  orders  only) 


"All  pafls  may  be  new  or 
surplus,  and  p^fls  may  be 
substituted  wll4i  comparable  part^ 
If  we  are  gut  of  stock  of  an  Ltem." 


PRICES  SUBJECT  TO  CHANGE  WtTHOUT  NOTICE 

Q^^^  electroi|ics 
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GaAs,  TUNNEL  DIODES,  ETC. 


PART 


PRICE 


PART 


PRICE 


PART 


PRICE 


MA47I00 

$   3.05 

HA47202 

30.80 

MA4777I 

POR 

MA47852 

FOR 

MA49558 

FOR 

MB4021 

POR 

MBDIDI 

1.00 

MD0513 

FOR 

MHW1171 

42,50 

MHWiiS2 

48.60 

HHW4171 

49.35 

MHW4172 

51.90 

MHW4342 

68.75 

MLP102 

25.00 

MMI500 

32-32 

MH1550 

POR 

MM1552 

50.00 

MM1553 

50.00 

MM  16 14 

10.00 

MM2608 

5.00 

MM3375A 

11.50 

MH4429 

10,00 

MM800Q 

1,15 

HMB006 

2.30 

M0277L 

POR 

M0283L 

POR 

M03757 

FOR 

MP  1 02 

FOR 

MPN3202 

10.00 

MPN3401 

•  52 

MPN3412 

1.00 

MPSU31 

1.01 

MRA2023-1*  5  TRW 

42,50 

riRF212/208 

16,10 

MRF223 

13.25 

MRF224 

15*50 

MRF237 

3.15 

MRF238 

12.65 

MRF243 

25-00 

MRF245 

34.50 

MRF247 

34,50 

MRr304 

43,45 

MRF315 

23,00 

MRF420 

20.00 

MRF421 

36.80 

MRF422 

41.40 

>mF427 

16.10 

MRF428 

46.00 

MRF450/A 

13.80 

MRF453/A 

17*25 

MRF454/A 

19,90 

MRF455/A 

16.00 

MRF458 

19.90 

MRF463 

25.00 

MRF472 

1,00 

MRF475 

2,90 

MRF477 

11.50 

MRF502 

1.04 

KRF503 

$  6,00 

MRF504 

7.00 

MRF509 

5.00 

MRF511 

8.65 

MRF605 

20.00 

MRF629 

3.47 

MRF64A 

23.00 

MRF816 

15.00 

HRF823 

20,00 

MRF901 

3.00 

MRF8004 

2.10 

MS261F 

FOR 

MT4150  Fair- 

FOR 

MT5126  Fair. 

POR 

MT5481  Fair. 

POR 

MT5482  Fair, 

FOR 

MT5483  Fair, 

FOR 

MT5596  Fair. 

FOR 

MT5764  Fair, 

POR 

MT8762  Fair. 

POR 

MVi09 

.77 

B1V1401 

8,75 

MVI624 

1,42 

MV1805 

15.00 

MV1S08 

10.00 

HV1817B 

10.00 

MV1863B 

10.00 

WL864A 

10.00 

MV1864B 

10.00 

MV1864D 

10.00 

MV1868D 

10,  00 

KV2101 

•  90 

MV211i 

,90 

MV2115 

1.55 

MV2201 

.53 

MV2203 

.53 

MV2209 

2,00 

MV2215 

2.00 

MWAllO 

7,45 

MWAI20 

7.80 

MWA130 

8.25 

MWA210 

7.80 

MWA220 

8.25 

MWA230 

8.65 

MWA310 

8,25 

MWA320 

8.65 

MWA330 

9,50 

NEC57835 

5.30 

ON  382 

5.00 

FPT5 I 5-20-3 

POR 

PRT8637 

POR 

FSCQ2-160 

FOR 

FT3190 

POR 

FT3194 

FOR 

PT3195 

FOR 

PT3537 

POR 

PT4166E 

POR 

PT4176D 

FOR 

Toll  Free  Number 
800-528-0180 
(For  orders  only) 


"All  pans  may  be  new  or 
lurplus,  and  parls-*  may  be 
substituted  witli  cooip^rab^  parts 
tl  we  ar«  out  of  stock  at  an  item." 


PT4186B          i 

5   POR 

FT4209 

FOR 

PT4209C 

POR 

PT4566 

FOB 

FT4570 

POR 

FT4571 

FOR 

FT4571A 

POR 

PT4577 

POR 

FT4590 

POR 

FT4612 

POR 

PT4628 

POR 

PT4640 

POR 

PT4642 

POR 

PT5632 

FOR 

FT5749 

FOR 

FT6612 

FOR 

PT6626 

POR 

PT6709 

POR 

PT6720 

POR 

PT8510 

POR 

FT8524 

POR 

PT8609 

POR 

PT8633 

POR 

PT8639 

POR 

PT8659 

POR 

FT8679 

POR 

PT8708 

POR 

PT8709 

POR 

PT8727 

POR 

FT8731 

POR 

PT8742 

POR 

PT8787 

POR 

PT9790 

41.70 

PT31962 

POR 

PT31963 

POR 

PT31983 

POR 

PTX6680 

POR 

RAY-3 

24.99 

40081 

POR 

40281 

POR 

40282 

POR 

40290 

POR 

RFllO 

25.00 

SCA3522 

POR 

SCA3523 

FOR 

SD1065 

FOR 

SS43 

POR 

TP1014 

FOR 

TP1028 

POR 

TRW^3 

FOR 

UTO504  Avantek 

70.00 

UT05n  Avantek 

75.00 

V15 

4.00 

V33B 

4.00 

VIOOB 

4,00 

VAB801EC 

25.00 

VAB804EC 

25.00 

VAS21AN20 

25.00 

k 


p 


^^i\z  electroqics 

PRICES  SUBJECT  TO  CHANG  I  WITHOUT  NOTICE 
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C(mXIAL   RELAY   SWITCHES  SPDT 


Electronic  Specialty  Co, /Raven  Elecoronlcs 
Part   #  23N2B  Fart   I  SU-01 

IhVdc  Type  N  Connector,   DC   te   I   GHse* 


FSH  5985-556-9683 


$49.00 


/vc 


COM 


NO 


Ai4    ^ 


Am phenol 

Part  #  316-10102-8 

115Vac  Type  BNC  DC  to  3  GHk* 


$29*99 


FXR 

Pare  #  300-11182 

120Vac  Type  BNC  DC  to  4  GHz. 

FSN  5985-543-1225 

$39.99 


FXR 

F«rt  If   300-11173 
120Vac  Type  BNC  Same 
FSN   5985-543-1850 

$39.99 


BNC  To  Banana  Plug  Coax  Cable  RC-S8  36   inch  or  BfiC  to  N  Co^x  Cable  RC-5S   36   inch. 


S7*99  or  2  For  313*99  or   10  For  $50.00 


SB. 99  or  2  For  $15.99  ©r   10  For  $60.00 


SOLID   STATE   RELAYS 

^ ■    ■  -■ ■ B TJ-"'^ ' 

P&ft  Model   ECT1DB72 
PKICE  EACH     $5-00 

Diglslg.    Inc.   Ho4el  £05-215 
PRICE  EACa     $7,50 

Grigsby/Barton  Itodel  GB74Q0 
PRICE  EACH      S7.50 


5vdc   turn  on 


Sv<ic   turn  on 


5vdc  turn  on 


120vac   contact   at    7aitips  or  20ainps  on   a 

10"x    I0"x    .124  algroinum*  Heatslnk  with 
silicon  grease- 

24Dvac  contact   Hanrps  or  AOamps  on  a 
I0"x   10*'x   .124  alinRlnijm.      Heats  ink  with 
silicon  grease. 

240vac  contact  at  15aatps  or  40aiDp3  on  a 
10"x  I0**x  .124  alumtnun).  Beatsink  with 
silicon  grease. 


NOTE:  ***   Items  may  be  substituted  with  other  brands  or  equivalent  model  numbers*  *** 


S^'^^ 


electroi|iCM 


''AH  parts  tnay  be  new  or 
surplus,  and  parts  may  bt 
substituted  with  comparably  part« 
if  we  are  out  of  slock  oi  an  Hafn," 


Toll  FrM  Number 
8O0-S2S-0iaO 
(Ff>r  0rd«rt  anly) 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 


I 
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RECALL  PHONE  MEMORY  TELEPHONE  WITH  2^  MUHBER  AUTO  DIALER 

The  Recall  Phone  Telephone  employs  the  latest  state  of  art 
communi cat ions  technology.lt  Is  a  combination  telephone 
snd  automatic  dialer  that  yses  preaium-qnallty, solid- state 
circuitry  to  assure  high- reliability  performance  In  personal 
or  business  applications.  $49.99 


■  * 


ARON  ALPHA  RAPID  BONDIHG  GLUE 

Super  Glue  ^CE-486  high  strength 
rapid  bonding  adhesive. Alpha 
Cyanoacrylate. Set-Tiae  20  to  40 
sec^ ,0*  7f l.oz. C20ga* ) 

$2.00 


TOUCH  TONE  l>AO 

This  pad  contains  all  the  electronics  to 
produce  standard  touch-tone  tones.  New 
with  data« 


H 


$9>99  or    10/ $89. 99 


KITSimi   LTtf/TOF  VARACTOR  TUNER  MODEL  UVElA 

Perfect   for  those  unsc rambler  project*. 
New  vith  data. 


Si9.99  or    10/S 149.99 


INTEGRATED    CIRCUIT 


MC1372P 

MCI 3 sap 
Mcnsop 

MC1330A1P 

MCI 3 I OP 

MC1496P 

LM565N 

LM380NU 

LM1889N 

NE564K 

IIE56iH 


Color  TV  Video  Modulator  Circuit. 

IF  Amp*  ftLi]!ilter,FH  Detector, Audio  Driver, Electronic  Attenuator. 

IF  Amplifier 

Low  Level  Video  Detector 

FM  Stereo  Demodulator 

Balanced  Modulator /Demodulator 

Phase  Locked  Loop 

2Watt  Audio  Power  Amplifier 

TV  Video  Modulator 

Phase  Locked  Loop 

Phase  Locked  Loop 


1    to    10 

Uup 

S  4*42 

$2,95 

S,00 

4.00 

1.50 

1,25 

1-50 

1.15 

4.29 

3.  30 

K50 

1,25 

2,50 

2.00 

1.56 

1.25 

5.00 

4.0O 

10.00 

8.00 

10,00 

8.00 

FERRANII  ELECTRONICS  AM  RADIO  RECEIVER  MOPEL  ZK4t4  INTEGRATED  CIRCUIT. 
Features: 

1,2  to  1,6  volt  operating  range. »Less  than  0.3ma  current  consumption^  ISOKHz  to  3MHz 
Frequraicy  range. , Easy  to  assemble, no  alignment  necessary.  Effective  and  variable  AGC  action.* 
Will  drive  an  earphone  direct.  Excellent  audio  quality. , Typical  power  gain  of  72dB* aTO-10 
package-  With  data- $2.99  or  10  For  S24,99 


HI  CAD  RECHARGEABLE  BATTERIES 

AA  Battery  Pack  of  6  These  are  Factory 
New.  $5*00 

SUB  C  Pack  of  10  2.5Amp/Hr.   $10.00 

Gates  Rechargeable  Battery  Packs 


I2vdc  at  2«5Amp/Hr, 
I2vdc  at   5Ainp/Rr. 


$11.99 

$15.99 


I 


JVI'^IIz  electrofQes 


"All  parts  may  be  new  or 
surplus,  and  parts  may  be 
substituted  w4th  com  parable  pans 
\\  we  are  out  of  stock  of  an  item." 


Tolf  Fr«»  Number 
SOO-528-0180 
(For  ordATft  only) 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 
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"SOCKETS  AND  CHIMNEYS" 


EIMAC  TUBE  SOCKETS  AND  CHIMNEYS 


SKllO 

SK300A 

SK400 

5K4a6 

5K416 

SKL500 

SK600 

SK602 

SK606 

SR607 

SK610 

SK620 

SK626 

SK630 

SK636fi 

SK646 

SK700 

SK711A 

SK740 

SK770 

SK800A 

SKe06 

SK810 

SK900 

SK906 

SKL420 

SlCi490 


Socket 

Socket  For  4CX5000a,R, J,  4CX10,OOOD,  4CXl5,O00A,J 

Socket  For  4-125A,25OA,400Ap400C,4PRl25A,4OQA,4-500A, 5-500A 

Chlnmey  For  4-'250A,4O0A,400C,4PRA00A 

Chimney  For  3-4O0Z 

Socket  For   4-100QA/4PRL000A/B 

Socket  For  4CK2  50B,BC,FG,R,4CX350A,F,FJ 

Socket  For   4CX2  50B,BC,FG,R.4CX350A.F,FJ 

Chimney  For  4CX250B,BC,FG,R,4CX350A,F,FJ 

Socket  For  4CX6O0J.JA 

Socket  For  4CX600J,JA 

Socket  For  4CX600J , JA 

Chlnsney  For  4CX600JtJA 

Socket  For  4CX600J,JA 

Chimney  For  4CX600J,JA 

Socket  For  4CX600J»1A 

Gtilnney  For  4CX600J,JA 

Socket  For  4CX300A,Y^4CX125C,F 

Socket  For  4a£3O0A,Y,4CX12  5C,F 

Socket  For  4CX300A,Y,4CX125C,F 

Socket  For  4CX300A,Y,4CX125C.F 

Socket  For  4CXlOO0A,4CXi50OB 

Chimney  For  4CX1000A,4CX1500B 

Socket  For  4CXlOOOA,4CX1500B 

Socket  For  4X500A 

Chimney  For  4X500A 

Socket   For   5CX3000A 

Socket   For  4CV8000A 


$FOR 

$520.00 

260.00 

74.00 

36,00 

390.00 

51,00 

73.00 

IKOO 

60.00 

60.00 

66*00 

10.00 

66.00 

34.00 

36*00 

71.00 

225.00 

225.00 

86.00 

86,00 

225,00 

40.00 

225.00 

300. 00 

57.00 

650.00 

5S5.0O 


JOHNSON  TUBE  SOCKETS  ANO  CHIHWIVS 


124-iU/SK606 
122-0275-OOt 
1 2 4-0 U 3-00 
124-li6/SK630A 
l24^U5-2/SK62DA 


Chimney  For  4CX250B,BC ,FC,R,    4CX350A,FjFJ 

Socket  For   3'500Z,    4-125A,    250A,    400A.    4-300A»    5-500A 

Capacitor  Ring 

Socket   For  4CX250B,BC,FG,R,    /4CX350A,F,FJ 

Socket  For  4CX250S,BC,FG,R,    /4CX350A,F,FJ 

813  Tube  Socket 


$  10,00 
ir) 15.00 
15.00 
55.00 
55*00 
20.00 


CHIP  CAPACITORS 

.epf 

ipf 
i.ipf 

1.4pf 
L5pf 
L8pf 
2.2pf 
2,7pf 
3,3pf 
3.6pf 
3,9pf 
4.7pf 
5*6pf 
6.8pf 
8.2pf 


PRICES 


I  to  10  - 

II  to  50  ■ 
51  to  100 


lOpf 
lEpf 
15pf 
18pf 
20pf 
22pf 
24pf 
27pf 
33pf 
3&pf 
47pf 
51pf 
56pf 
68pf 
82pf 

.99c 
.  80 1 


lOUpf* 

llOpf 

120pf 

I30pf 

iBOpf 

160pf 

180pf 

200pf 

2E0pf* 

240pf 

270pf 

300pf 

330pf 

360pf 

390pf 


430pf 

470pf 

BlOpf 

560pf 

620pf 

6SDpf 

SZOpf 

lOOOpf/.OOluf* 

1800pf/,0018uf 

27O0pf/-0027uf 

10*000pf/,01uf 

12,OOOpf/.012uf 

15,000pf/.015yf 

18,000pf/.018uf 


101  to  1000 
1001  &  UP 


,60< 
.35c 


*  IS  A  SPECIAL  PRICE;     10  for  $7,50 

100  for  S65.00 
1000  for  S350.OO 


MATKIN5  JQHfiSOW  WJ-V907;     Voltage  Controlled  Microwave  Oscillator 


$110.00 


Frequency  range  3.6  to  4,2GHz,  Power  ouput*  Hin.  lOdBm  typical ^  8dBm  Guaranteed. 
Spurious  output  suppression  Harmonic  {nf^),  min,  20dB  typical,  In-Band  Non-HarnKsnic,  min. 
60dB  typicaU  Residual  FM,  pk  to  ftk.  Max.  5KHz»  pushing  factor.  Max*  8KHz/V,  Pulling  figure 
(1.5:1  VSWfi),  Max.  60HKz,  Tuning  voltage  range  ■*■!  to  +i5voltSj  Tuning  current.  Max.  -O.lmA, 
modulation  sensitivity  range*  Max,  120  to  30MHz/V»  Input  capacitance.  Max,  lOOpf,  Oscillator 
Bias  ^15  +-0.05  volts  @  55niA,  Max. 


TUBE  CAPS 

(Plate) 

$11.00 

HRl,  4 

HR2,3. 

6  & 

7 

13.00 

HR5,  8 

14,00 

HR9 

17.00 

HRIO 

20*00 

Toll  Free  Number 
800-528-0180 
(For  orders  only) 


"AU  parts  ma^  t>e  new  or 
surplus,  and  pans  may  be 
subsi iluted  witti  comparable  parts 
if  we  are  oul  ot  slock  of  an  Item/* 


(fVI^^i|z  electrai|ics 


PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 
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TUBES 


TYPE 


PRICE 


TYPE 


PRICE 


TYPE 


PRICE 


2E26 

$        5.69 

KT88 

2K28 

100.00 

DX362 

2X1000A 

300.00 

DX415 

3B22 

19.75 

572B/T160L 

3B28/866A 

7.50 

592/3-200A3 

3-500Z 

102.00 

807 

3-lOOOZ 

400.00 

811 

3CXI000A/8283 

428.00 

SUA 

3CX1500A7/e87 

533.00 

S12A 

3X2500A3 

200.00 

813 

3CX30OOA7 

490.00 

82  9B 

4-65A/ai65 

45.00 

d32A 

A-125A/4D21 

58.00 

4624 

4-250A/3D22 

75.00 

4662 

4-400A/8432 

90.00 

4665 

4-400C/6775 

95.00 

5675/A 

4-1000A/6i66 

300.00 

5721 

4B32 

22.00 

5768 

4E27A/5-125B 

155.00 

5836 

4CS250R 

146.00 

5837 

4X150A/7O34 

30.00 

5861/EC55 

4X150D/7035 

40.00 

5876A 

4X150G/8172 

100.00 

5881/6L6W 

4X2 SOB 

30.00 

5893 

4CX250B/7203 

45.00 

5894/A 

4CX250F/G/8621 

55.00 

5894/B 

4CX250K/8245 

100.00 

5946 

4CX250R/7580W 

69.00 

6080 

4CX300A/8167 

140.00 

6083/AX9909 

4CX350A/8321 

83.00 

6098/6AK6 

4CX350F/J/8904 

95.00 

6115/A 

4X500A 

282.00 

6146 

4CX600 J/8809 

607.00 

6146A 

4CW800P 

625.00 

6146B/8298A 

4CX1000A/8168 

340. 00 

6146W 

4CX1500B/8660 

397.00 

6156 

ACX5000A/8170 

932 . 00 

6159 

4CX10000D/8171 

990. 00 

6161 

4CX15000A/8281 

1260.00 

6291 

4PR60A 

100 . 00 

6293 

4PR60B/8252 

175.00 

6360 

4PR400A/8188 

192.00 

6524 

5CX1500A 

569 . 00 

6550 

6BK4C 

6.00 

6JM6 

6DQ5 

5.00 

6JN6 

6FW5 

6.00 

6JS6B 

6GE5 

6.00 

6KG6/EL505 

6GJ5 

6.00 

6KM6 

6HS5 

6.00 

6KN6 

6JB5/6HE5 

6.00 

6LF6 

6JB6A 

6.00 

6LQ6   (GE) 

NOTICE  ALL  PRICES  ARE  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 


20.00 

6562/6974A 

$     50. 00 

50.00 

6832 

22.00 

50.00 

6883/8032A/8552 

7.00 

49.00 

6897 

110.00 

144.00 

690  7A 

75.00 

7.50 

6939 

15.00 

10.00 

7094 

125.00 

15.00 

7U7 

17.00 

35.00 

7211 

60.00 

50.00 

7289/3CX100A5 

34.00 

38.00 

7360 

11.00 

28.00 

7377 

67.00 

310.00 

7408 

4.00 

80,00 

7650 

250.00 

585.00 

7695 

8.00 

25.00 

7843 

58.00 

200.00 

7854 

83.00 

85.00 

7868 

5.00 

100.00 

7894 

12.00 

100.00 

8072 

65.00 

110.00 

8117A 

130.00 

25.00 

8121 

60,00 

6.00 

8122 

100.00 

45.00 

8236 

30.00 

50.00 

8295/PL172 

506.00 

60.00 

8462 

100.00 

258.00 

8505A 

73.50 

10.00 

8533W 

92.00 

69.00 

8560/A 

65,00 

14.00 

8560AS 

90.00 

110.00 

8608 

34.00 

7.00 

8637 

38.00 

7.50 

8643 

100.00 

8.50 

8647 

123.00 

14.00 

8737/5894B 

60.00 

66.00 

8873 

260.00 

15.00 

8874 

260.00 

233,00 

8875 

260.00 

125.00 

8877 

533.00 

12.00 

8908 

12.00 

5.00 

8930/6512 

71.00 

53.00 

8950 

12.00 

10.00 

6.00 

6LQ6    (Sylvanla) 

7.50 

6.00 

6LU8 

6.00 

6.00 

6LX6 

6,00 

6.00 

6ME6 

6.00 

6.00 

12BY7A 

4.00 

6.00 

12JB6A 

6.00 

6.00 

6KD6 

6.00 

6.00 

6JT6A 

6.00 

6KD6 

6.00 

mill! 

iinniiitiMinttti! 

tiiiniiiM 

1  1 1  !  t  1  1 1 

!M  !  !  Ml!!  iJllini  !  !! 

!1  n  M  11 J ! ! 

Toll  Free  Number 

800-529-0180 
(For  orders  only) 


*'AII  parts  may  be  ne^  or 
surplus,  and  parts  may  be 
substituted  with  comparable  parts 
If  we  ftre  out  ot  stock  ol  an  item." 


JM^f^z  elect roqicg 


PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 


I 
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"FILTERS" 

COLLINS  fiechanlCQl  Filter  #526-972^1-010  MODEL  F455Z32F 

4551512  at  3.2WIZ  wide.     >Say  be  other  models  bat  equivalent.     Hay  be  used  or  new,    $15,99 

ATLAS  Crvstol  Filters 

5  -  5 9S-2 , 7/8 ASB ,    5 .  595-2 , 7/LSB 

B  pole  2.7KHZ  wide  Upper  sideband.  Inpedence  800ohns  ISpf  In/800ohms  Opf  out.  19.99 

5. 595-2. 7/8 AJ,   5-595-2.7/USB 

B  pole  2.710x2  wide  Upper  sideband-   Inpedence  SOOotms  ISpf  In/SOOohms  Opf  out.  19.99 

5* 595-. 500/4,    5.595-.500/VCW 

4  pole  500  cycles  wide  CW»     lir^edanoe  SOOoJros  15pf  In/800ohms  Opf  out.  19,99 

9.0USB/CW 

6  pole  2.7KH2  wBe  at  6dB,   lirpedance  6?0ohrE  7pf  In/SOOotins  8pf  out.  a^l599Hz         19.99 

KOKUSAI   ELECTRIC  CD.   f^echonlcal  Filter  #nF-i^55-ZL/ZU-21H 

455KH2  at  Center  Frequency  of  453. 5KC.  Caarrier  Frequency  of  455KHz  2,36KC  Bandwidth. 
Upper  sideband,      (2U)  19.99 

l£?wer  sidebarei.      (ZL)  19.99 

CRYSTAL  FILTERS 


G 


NiKra 

FX-07800C 

T.BM^ 

$10.00 

'mi 

H3L:-103^2 

10,6935*«z 

10,00 

SK 

SaH113A 

1 1 .  2735»i2 

10*00 

T3W^ 

'IF'31H250 

(T  3179. 3KHZ 

19.99 

TYCO/m 

001019880 

10.7>mz  2pole  15KE!z  bandwidth 

5,00 

MJflUBOIA 

4884B63B01 

n.TMHz  2pole  15KH2  band^'idth 

5.00 

PTI 

5350C 

12MHz  2pole  15KH7  bar^3width 

5,00 

PTI 

5426C 

21, 4MHz  2pole  15KH2  bandwidth 

5.00 

p-ri 

1479 

10,7MHz  Spole  bai^width  7,5KH2  at  3dB,   5KHz  at  6dB 

20.00 

OQWi'hXJH 

A10300 

45MH2  2pole  15KHZ  bandwidth 

6,00 

hVC 

KKXF-15700 

20,6MH2  36KH2  wide 

10,00 

FlUinJi 

2131 

CF  7.825MH2 

10*00 

CERAMIC 

FILTERS 

AXFIi 

4F449 

12.6KC  Bare3pass  Filter  3dB  bandwidth  1.6KHZ  fron  ll.B-13,4KH2 

10.00 

awiTC 

TO-OIA 

455KHz-i^2KH2  bawjwidth  4-7%  at  3dB 

5.00 

HCi'A-lTDlSA 

455Ki^z^-]JgFf2  bar^awidth  6dB  mill  12KHz,   €OdB  max  36KHz 

10.00 

MJRftTA 

BFB455B 

455KFIZ 

2.50 

BFB455L 

455KHZ 

3,50 

CFM455E 

45SKHZ  -H5.5KHZ  at  3dB  ,   4-0KHZ  at  6dB  ,  -f^ie^z  at  50dB 

6.65 

Cra455D 

455KHZ  ■f-7KHz  at  3dB   ,   H-lOKHz  at  6dB   ,   +*20KHz  at  BOdB 

6.65 

a'R455E 

455KHZ  +-5.5KHZ  at  3dB  ,   4-8KHz  at  6dB  ,  -l-lSKHz  at  60dB 

8,00 

CFU4S5B 

455KH2  ■I-2KHZ  bandwidth  4-15KHz  at  6dB,  -l-30KHz  at  40dB 

2,90 

CkViSSC 

455KH2  -I-2KHZ  bai^iwidth  4-12. 5KH2  at  6dB   ,  ^24KHz  at  40dB 

2,90 

CtmSSG 

455KHZ  ^-LKI!z  tendwidth  -l-4.5KHz  at  6dB  ,   -l-lOKHz  at  40dB 

2,90 

CFQ455H 

455KHZ  4-lKHz  bandwidth  +-3Krfz  at  6dB  ,  -1-91012  at  40dB 

2 ,  90 

Q-wssr 

455KH2  -i-IKHz  bandwidth  4-2KH2  at  6dte  ,  ^-6Ia^z  at  40dB 

2,90 

aW55D 

455KHZ  +-10KHZ  at  6dB  ,  ^20¥Bz  at  40dB 

2,90 

aW455H 

455KHZ  -i-3KHz  at  6dR  ,  4-9KHz  at  40dB 

2,90 

SFB455D 

455KHZ 

2,50 

SMM55D 

455KH2  +-^2KHz  ,  3dB  bandwidth  4,5KHz  -i-lKHz 

5,00 

Sl:'h:l0.7MA 

10.7MH2  280KHZ  -«^50KHz  at  3dB   ,    650KHZ  at  20dB 

2.50 

SFE10,7MS 

10,7MHz  230KHZ  -t-50KHz  at  TdR  ,   570KHZ  at  20dB 

2,50 

SFGio.ym 

10,7MHz 

10,00 

NIPPON 

IP-&4/CFU455I 

455KHZ  +-IKHZ 

2,90 

t^-B6/CFU455H 

455KHZ  ^iKHz 

2.90 

IP-B8 

455KHZ 

2,90 

IF-<:18 

455KHZ 

10.00 

TOKIN 

Ct'4S5VBFU455K 

4S5KHZ  4-2KH2 

5,00 

MATSUSHIRA          EFC^L455K 

455KHZ 

7.00 

*  *  •  « 1 

^•«<« >*••••»»« 

«  •» 

»•■» 

SPECTRA 

PHYSICS   INC. 

Model  088  HeNe  LASER  TUBES 

POWER  OUTPUT  1.6^«. 

BEAM  DIA.    .75M1                        BEAM  DIR,    2.7MR                     SKV  STSVifTING  VDLTRGE  DC 

68K  OHM  IWKTT  BAT  .T AST 

lOOOVDC  +-100VDC                     At  3.7MA 

$59.99 

ROTRON  MUFFIN  FANS  Model 

riARK^/nU2Al 

lis  V7C 

14WftTiy 

SO/eOCPS              IWlJKIIhHJfc;  i'HaiH-'l'fcl>-F                    WiCtM  at  SOCPS 

105CFM  at 

60CPS           THESE 

ARE  NEW 

$  7.99 

M4 

\^  ele< 

r»# 

m«l«tf^&                    ^**"  ^^®®  Number      ^,  ^,,,, 

mav   he   new  or 

»/tM    1 

CI 

1    VBIBV0                                           800^528«0180                     surplus,    ind    parts    may   ti« 
^P       ^"^                                       vwv  ^^^  *    WW                   subst^iuied  witti  compafabie  pans 

w^r^tw^^i^   j^iif 

■*  *^-^h 

Y  <m  x^iim..i^f- tkii^ij^ii-r  htn-ri/^r-        iFilf  f^Tiit^TH  nfllvi        if  we  are  Out  of  stocf(  Of  an  ilimL" 
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HEWLETT  PACKARD  SIGNAL  GENERATORS 


606A 

606B 

508C 

60SD/ 
TS510 

608E 
608F 


512A 
51 4  A 


51 6  A/ 


615B 
61SB 

&18C 

620A 

620B 
626A 

870aA 


EMC- 10 


NF-105F 


50iCHz  to  G5MHI  In  6  bands  t-lZ.OutPUt  level  adjustable  O.luV 
to  3V  into  50  obms,Bullt-In  crystal  calibrator.'^OO  -1D00H2 
modulation. 

Same  as  above  but  has  frequency  control  feature  to  allow 
operation  with  HP  87Q8A  Synchronizer. 

lOMHz  to  i|80MHZ^0-luV-lV  tnto  50  olims.AH.CW^or  pulse  mod- 
ulatiorii  calibrated  attenuator, 

lOnHz  to  420MHz.  0auV-O.5V  tnto  50  ohnns>+-0-5%  accuracy^ 
built-in  crystal  collbrotor.  AM-CW  or  pulse  output* 

Improved  version  of  popular  608C.UD  to  IV  output. Improved 
stability, low  residual  FM. 

lOMHz  to  ^5511Hz:  in  5  bands  +-1%  frequency  accuracy  with 
built-in  crystal  col ibrotor.Can  be  used  with  HP  S70SA 
Synchronizer*  Output  continuously  odjustable  from  .luV  to 
.5V  into  50  ohms. 

450-I230MHZ  >o*luV-0.5V  into  50  ohms v coll  bra ted  output. 

900-2100MHZ  With  mony  features  including  calibrated  output 
and  all  modulation  cnaracterlstics. 

Direct  reading  and  direct  control  from  1,8  to  4.2GH2,  The 
H.,P.616A  features  +-1.5dE  calibrated  output  accuracy  from 
-5127dEin  to  -dBm.The  output  is  directly  calibrated  in  micro- 
volts and  dBm  with  continuous  tnonitoring,  Simple  operation 
frequency  dlad  accuracy  is  +-1%  and  stability  exceeds  0.005^- 
/  C  change  in  ombient  temperature.  Calibrated  ottenuotor  is 
wltnin  +'1.5dB  over  entire  output  band.  50  ohm  impedonce  unit 
has  Internal  pulse  modulation  with  rep  rate  variable  from  4D 
Hz  to  4KHZ, variable  pulsewidthd  to  lOuseOand  variable  pulse 
delay(3  to  3O0usec). External  modulatlna  inputs  increas  ver- 
satility. 

Same  as  obove  but  later  model. 

5,8  to  7.6GHz  range, with  calibrated  output  and  selection  of 
pulse-FM  or  square  wove  modulotlon. 

Same  as  above  but  later  modeK 

7  to  llGHz  range, with  calibrated  output  ond  selection  of 

pulse-FM  or  square  wave  modulotlon^ 

Same  os  above  but  later  model. 

10  to  15GHz, lOmw  output  power  with  calibrated  output  and 
pulse-squore  wove  or  FM  modulation. 

Synchronizer  used  witn  50SB,608F.The  synchronizer  is  a 
phase -lock  frequency  stabilizer  which  provides  crystol- 
oscillator  frequency  stability  to  430HHZ  In  the  608F  signal 
generator. Phase  locking  eliminates  microphonics  and  drift 
resulting  in  excellent  frequency  stabllity^The  370SA  includes 
a  vernier  which  con  tune  the  reference  oscillotor  over  a  range 
of  +-Q.231  permitting  frequency  settobllitv  to  2  ports  In  10 
to  the  seventh, Provides  a  very  stable  signal  that  satisfies 
mony  critical  opplicotions. 

(With  HP  60&B  or  608F) 
(Without) 

ELECTROMETRICS  EttC-10  RFl/EMl  RECEIVER 

Low  frequency  analyzer  covering  20Hz  to  50KHz  frequency 

range, Extendable  to  500  KHz  in  wideband  mode. 

Empire  Devices  Field  intensity  deter. 

Has  NF-105/TA.NF-:05/TX.NF-105/T1^NF-105/T2,NF-105/I3. 
Covers  l^KHz  to  lOOOMHz. 

ALL  EQUIPMENT  CARRY  A  30  DAY  GUARANTEE. 
EQUIPMENT  IS  NOT  CALIBRATED. 


$  550.00 
SHOO,  00 
%  500.00 
S  375.00 
$1^450.00 


$1100.00 
$  750.00 

S  500.00 


$  575.00 

$  600.00 

$  600.00 
$2200 .  00: 

$  750.00 
$2200.00 

$4200.00 


i  5SO.O0 

$  4SO.O0 


$2500.00 


$2100.00 


ORDERING  INSTRUCTIONS 
DEFECTIVE  MATEf^tAL:  AH  cldima  for  darac^i^^  ir:a1firHai  mus-t  bs  rnade  within  sixty  ^6[^i  da^s^  ifist  reg^ipi  pi 
|}irc€l   All  claims  Tiu^C  ini&tudQ  {^C  d^f^C^liv?  rpaEigrf^h  {Far  t<i$iinQ  pUifpoSQSj,  our  mvQic^  number,  and  The  {Jalfr 
qI  purchas«.  An  ^elurns  rnusi  bv  pack^^i  properry  or  It  will  void  ail  wdJ^sntiea. 

piELlS^ERT:  Ordtrs  ais  ri&rin£lly  ahipp-adi  wiThin  46  noi^rs  ^ftsr  ngce.pt  of  cuslomer's  o^der,  il  a  part  has  t-o  b« 
bick^rd^rQiH  (tie  tij3.lam$r  ia  notiTietf.  Our  nc^rmal  sh^p^iirtjj  mfit^oA  i$  via  Fij'sl  Cidas  Masl  ttt  UPS -^tF^ndinQ  an 
^ttt  and  wsijfit  of  Ihe  package.  On  teal  etjuipmenE  n  us  by  A-if  unly,  FOB  9ihjppir>B  poUT-f 

FOREIGN  OADEi^S:  All  roie^on  (Hdars  mus)  ba  prepaid  vt^m  cas^iars  cih&cKor  money  ordQ'T  mada  out  m  U.&. 
Fm r>d».  W*  are  sorry  bu  (  C  .0-0.  is  not  &v$i  t^bie  ta  lore  i^  rv  cou  nl  u^i  ir\(^  l«tl$r$  at  Cre^i  I  Ate  nel  an  acce(3l  aWb 
Tdi'ni  01  p^ymant  ailh*r  Furthar  mformatiOJi  is  availfibl-^on  feqtjesJ. 

HOURS:  Mortdiy  inru  S«urciav:  8:30  a.m.  !o  5:00  p.m 

|N9lJRAtiOE:  Pl#aiie  mciuiJt  25*  *o<-  &ac^l  addition&l  f iDO.Wovar  fioo.oo,  Unii«l  Pafc«l  ofily. 

ORDf  R  FOflMS:  N#w  order  (orms  a^e  included  with  each  order  for  youT  conveniance.  Additional  tdririB  are 
tvfilablfl  on  rwfLjest 

POSTAGE:  Minimgm  ahippino  anH  Han^dlmg  in  the  US,  C^n^da,  and  Mexico  is  f2.E£l  an  other -countrias  Is  $S,OD. 
On  rofBign  ordars  Include  20%  jhipping  arvd  hart-dHng. 
PREPAlP  ORDERS:  Ortfar  nvjt.\  be  accornpamed  tv  9  Qf\6<ik. 
PItiC  ESr  Prices  sra  lij  bj  ec  E  to  cti  ^rtga  w  1 1  houl  notice, 

AESTOCIt  CHARQE:  M  parts  are  relurnnl  lo  MH^  Electronics  due  lo  Ciistoniar  error,  customer  will  be  herd 
reifionakbia  for  iM  extr*  feet,  will  tH  ctvAr-Q^H  a  tYAi  rfistoching  fev,  witti  tn«  rAmai^d«f  rn  cradit  orvly.  All  ratu^na 
muat  tiiva  approvir. 

SALES  TAX:  Arizona  must  add  i"-'!!  sales  (aK,  unl«;S3  a  signed  Ari^dna  resar»  laK  carff  la  currgnlly  on  fIFe  #llfi 
MHZ  Elflctrori.s:*.  All  ocdera  placed  by  paiaons  OLtlaide  of  Ari*qriap  but  fleliic&rad  to  parsons  In  Arizona  are  tuti- 
)Kt  toilw  5%  uleatiM. 

SHORT AQE  OR  DAMAQE:  All  cl^lma  lor  stiortages  or  Hjamages  must  be  rriade  MUfiin  5-  days  after  ftcflpt  ol 
parcel.  Claim  a  muiC  includ*  ouf  invdica  numfcar  and  tflg  dete  df  purcihase.  Cu«4orT)Bra  w^icti-ao  r»DT  notify  ui 
wJthlfi  Ihli  Utrifl  p#riod  wHi  be  held  responsitJia  lor  tha  entire  ofdar  a?  w»  will  consider  tjia  ordar  complete 

OMft  fiOO  NUMOEF  I&  STRtCTt,V  FOB  ORDERS  ONLV 
HO  IWFOflMATION  WILL  BE  QIVEN.  1-aO0.52&^0iaO. 


T£FtMS;  DOMESTIC:  Prepaid.^  COD.  or  Cf^dit  Card 

FOR£liGlsi:  Prepatct  only,  U.S.  Funds— money  order  or  caatner's  check  only. 
C,0.&,r  Acc^piabla  by  telephone  or  mail.  Pavment  Irom  customariwi'll  be  by  casti,  money  flrdef  of  ca,shier*s 
chHcK  We  ara  sorry  byt  we  canndt  ascfiipt  personal  checl^s  lof  C  OO.'B- 

CONFIRMINO  ORDERS;  We  would  prefer  that  confirrrung  orders  not  be  sent  after  a  te^ephonfi  order  has  freen 
placed,  kf  com  p  a  rty  0  0 1  "C  y  ne  ce-ss  i  tales  a  c  i&n  f  if  rr  ing  order,  pte  a  se  marfi ' '  CO  N  Fi  RMl  N  G  "  bo  Id  I  y  o  ri  t  he  orcJer. 
II  probierrs  or  ditpticale  shipnn.enis  occur  doe  to  an  order  vwhi^h  is  not  properly  fnarkfld,  custonifirs  will  be 
heFd  respofsalble  for  any  chargesi  incurredn  plus  a  15%  raatoch  ohafge  ori  returned  parts, 
QREDIT  CARDS'    WE  ACCEPT  HA^TSRCAflD  VISA  ANP  AMERICAM  EXPRESS 
DATA  SHiETS:  When  we  hawe  data  sheets  in  aloci(  orii  devices  we  Oo  supply  them  with  the  Ofder. 


niaster  diarge 


c^*^ 


elecCrcir||Cji 


*^4e 


i&m  242-30^7 

(602}242-$t1$ 

211t  W-  CAMELPACK  flOAD 

PHOEMIX,  ARIZONA  BS015 

Toll  Fr»  Number 
B0&52a4)1BO 
(For  ofttsn  onljrt 


'^All  parts  may  be  new  or 
surptus,  and  parts  may  be 
substituted  with  comparabfe  parts 
if  we  are  out  of  stock  of  an  item." 


5ee  List  of  Adverttsers  on  page  1 14 
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NEW  LOW- NOISE  PRE  AM  PS    RECEIVING  CONVERTERS    TRANSMIT  CONVERTERS 


New  low^noise  microwave  transistors  make 
preamps  in  the  0=9  to  1.0  dB  noise  figure 
range  possible  without  the  tragihty  and  power 
supply  problems  of  gas-fet's.  Units  furnished 
wired  and  tuned  to  t>am  band.  Can  be  easily 
re  tuned  to  nearby  freq. 


Modem  LNAt  ), 

P30.  and  P4S2 

shown 


Model 

LNA  26 
LNA  50 
LNA  144 
LNA  220 
LNA  432 


Tunable 
Freq  Range 

20-40 

40-70 
120-180 
lBO-250 
380'470 


Noise  Figure  Gain  Price 

0.3  dB  20 dB  $39,95 

0,9  dB  20 dB  $39.95 

1.0  dB  iadB  $39.96 

1.0  dB  17  dB  $39.95 

),OdB  ISdB  $44.95 


ECONOMY  PREAMPS 


Our  traditional  preamps,  proven  In  year^  of 
service.  Over  20.000  in  use  throughout  the 
world.  Tuneable  over  narrow  range  =  Specify 
exact  freq.  band  needed.  Gain  1 6-20  dB  NF  — 
2dBorless-VHFumtsavEilable27to300MHi 
UHF  units  available  300  to  650  MHi. 

•  P30K.VHF  Kit  less  case  $14.96 

•  P30C,  VHF  Kit  witti  case  $20,95 

•  P30W.  VHF  Wired/Tested  $29.9& 

•  P432IC  UHF  Kit  less  case  S  18,95 

•  P432C,  UHF  Kit  with  case  S24.95 

•  P432W,  UHFWired/Tested        $33.95 

P432  atso  avei Fable  in  broadband  version  to 
cover  20-850  MHz  without  tuning.  Same  price 
as  P432;  add  "B'^  to  model  #, 


HELICAL  RESONATOR 
PREAMPS 


Our  lab  has  developed  a  new  line  of  low-notse 
receiver  preamps  with  helical  resonator  filters 
butlt  in.  The  combination  of  a  low  noise  amplifier 
Sim  i  lar  to  the  LN  A  series  a  nd  th  e  sha  rp  se  I  ecti  vi  ty 
ol  a  3  or  4  section  helical  resonator  provides 
increased  sensitivity  while  reducing  intermod 
and  cross-band  interference  in  critical  appli- 
cations. See  selectivity  curves  at  right.  Noise 
figure  =  1  to  1,2  dB.  Gain  =  12  to  15  dB. 


HRA0  44 
HRA220 

HRA-432 


Tunfng  Range 

143-150  MHz 
213*233  MHz 
420-450  MHz 


Price 

$49.95 
$49.95 
$59,95 


Models  to  cover  every  practical  rf  &  If  range  to 
listen  to  SSB,  FM,  ATV,  etc.  NF  -  2  dB  or  less. 


VHF  MODELS 

Kit  $44.95 

Less  Case  $39.95 

Wired  $59.95 


Antenna 
input  Range 

28-32 

50-52 

50-54 
144-146 
145-147 
144-1444 
146-146 
I44-14S 
S20222 
220^224 
222-226 
^20-224 
222-224 


Receiver 
Output^ 

144-14B 
28-30 

144-14fl 
2B-30 
28-30 

2  7-2  7. 4 
28-30 
50-54 

28*30 

144-146 

144-146 

50-54 

26^30 


UHF  MODELS 

Kit  $54.95 

Less  Case  $49.95 
Wired  $74,95 


^2-434 

435^37 

432-436 

432^436 

439.25 


28-30 
28-30 
^44*148 
50-54 
61^5 


SCANNER  CONVERTERS  Copy  72-76.  r3&- 
1 44, 240-270.  400-420.  or  SD6-894  MHz  bands 
on  any  scanner.  Wired/tested  Only  $79.95. 

SPECIAL  FREQUENCY  CONVERTERS  made 
to  custom  order  $1 19.95.  Call  for  details. 


SAVE  A  BUNDLE  ON 
VHF  FM  TRANSCEIVERS! 


FM-5  PC  Board  Kit  -  ONLY  $150.95 

complete  with  controls,  heatsink,  etc, 
to  Watts,  5  Channels,  for  6M,  2M,  or  220 


Cabinet  Kit,  complete 
with  speaker.  Knobs, 
connectors,  hardware. 
Only  $59.95 


While  supply 
lasts,  get  $59.95 
cabinet  kit  free  when 
you  buy  an  FM-5  Transceiver  kit. 
Where  else  can  you  get  a  complete  transceiver 
for  only  $159:95? 


For  SSB,  CW,  ATV,  FM.  etc.     Why  pay  big 
bucks  for  a  muiti  mode  rig  (or  each  band?  Can 
be  hnked  with  receive  converters  for 
transceive.  2  watts  output. 


For  VHF, 
Model  XV2 
Kit  $79.95 
Wired  $119.95 
(Specify  bar>d} 


For  UHF, 
Model  XV4 
Kit  $99.95 
Wired  SI 49.95 


Exciter 

Antenna 

Input  Range 

Output 

26-30 

144*146 

26  29 

14&'146 

2S30 

50-52 

27-27.4 

144-144.4 

28-30 

220-222* 

50-54 

220-224 

144-148 

6052 

50-54 

144-148 

144'14B 

28*30 

28-30 

432-434 

28*30 

435-437 

50-54 

432-436 

61.25 

439.26 

144-148 

432-436* 

*Add  $20  lor  2M  Input 


VHF  &  UHF  LINEAR  AMPURlRS.  Use  with 
above.  Power  levels  from  10  to  45  Watts, 
Kits  from  S69,95, 


LOOK  AT  THESE 
ATTRACTIVE  CURVES! 
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R451  Receiver  Front  End 


Typicsf  S^ifediVTry  Curves        \^ 
Ot  RecefveFS  and 
HBficaf  Resonators. 
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HRA^432.  HRF^32 


Call  or  Write  for  FREE  CATALOG 

(Send  $1,00  or  4  IRC'c  for  overseas  mailing) 
Order  by  phone  or  mail  •  Add  $2  S  &  H  per  order 
(Electronic  answering  service  evenings  &  weekends) 
Use  VISA,  MASTERCARD,  Check,  or  UPS  COD. 


.  amironics,  inc. 

65-X  MOUL  RD.  •  HILTON  NY  14468 
Phone:  716-392-9430 

Hamtronics  '  is  a  registered  trademark 


For  years,  Hamtronics  * 
Modules  have  been  used  by 
individual  hams  and  manufac- 
turers to  ma/ce  repeaters.  Now,  in 
the  Hamtronics  tradition  of  top 
quality  and  superb  value,  we  are  proud 
to  offer  a  complete  repeater  package. 


JUST  LOOK  AT  THESE  PRICES! 


Wired/Tested 


440 


S74S 
S645  $795 

00^  kit  and  wired  units  a/ts  compfQte  with  ^if  parts,  moduieSt  hnrdwar^,  and  crysiats. 


CALL  OR  WRITE  FOR  COMPLETE  DETAILS. 

Also  ayBHabfe  for  famote  sfte  finkirtg/crossband  &  10M. 


FEATURES: 

•  SENSITIVIW  SECOND  TO  NONE;  TYPfCALLY 
0.1  5  uV  ON  VHF,  0.3  uV  ON  UHF, 

•  SELECTfVrrY  THAT  CANT  BE  BEAV  BOTH 

a  POLE  CRYSTAL  FILTER  a  CERAMfC  FILTER  FOR 
GREATER  THAN  100  dB  AT  ±  12KHZ.  HELICAL 
RESONATOR  FRONT  ENDS.  SEE  R144.  R220. 
AND  R4&1  SPECS  IN  RECEIVER  AD  BELOW. 


OTHER  GREAT  RECEIVER  FEATURES:  FLUTTER- 
PROOF  SQUELCH,  AFC  TO  COMPENSATE  FOR 
OFF-FREQ  TRANSMITTERS,  SEPARATE  LOCAL 
SPEAKER  AMPLIFIER  S  CONTROL. 

CLEAN,  EASY-TUNE  TRANSMITTER;  UPTO  20  WATTS  OUT. 


HIGH  QUALITY  MODULES  FOR 
REPEATERS,  LII4KS,  TELEMETRY,  ETC, 


fl 


INTRODUCiNG  — 
NEW  1983  RECEIVERS 


•  R144/R220FMRCVRSfor2Mor220MHz. 

0- 1 5uV  sens.;  S  pole  xtal  filter  d  ceramic  fHter 
In  K  helical  resonator  front  er*d  for  exceplionaJ 
selectivity  (curves  at  left^  AFC  incl,  xtaJ  oven 
avai).  Kit  or>ly  $11 9.95 

•  R451  FMRCVR  Same  but  for  ghf.  Tuned  line 
front  end,  0.3  uV  sens.  Kit  only  S1 1 9.95. 

•  R76  FM  RCVR  for  10M,  6M.  2M,  220,  or 
commercial  bands.  As  above,  but  w/o  AFC  or 
heL  res.  Kits  only  SI  09.95. 

Also  avail  w/4  pole  filter,  oriJy  $94.95/  kit. 


•  R1 10  VHF  AM  RECEIVER  kit  for  VHF  aircraft 
band  or  ham  bands.  Only  SS4.96 

•  R110  UHF  AM  RECEIVER  for  UHF  uses, 
including  special  259  MHz  model  to  hear 
SPACE  SHUTTLE  Kit  $94.95 


HELICAL  RESONATDB  FILTERS  available 
separately  on  pcb  w/con  nee  tors, 

HRF-144for  143-150  MHz  $34.95 
HRF-220  for  213-233  MHz  $34.95 
HRF-432  for  420-450  MHz     S44.95 


•  COR  KJTS  With  audio  mixer  and  speaker 
amplifier.  Only  $29.95. 

•  CWID  KITS  158  bits,  field  programmabldp 
clean  audio.  Only  $59.95. 

•  DTMF    DECODER/CONTROLLER   KITS. 

Conlrol  2  separate  on/otJ  functions  with 
touchtones*,  e.g.,  repealer  and  autopatch 
Use  With  main  or  aojc,  receiver  or  with  Auto- 
patch.  Only  $89  95. 

•  AUTOPATCH  KITS.  Provide  repeater  auto- 
patch,  reverse  patch,  phone  line  remote 
control  of  repeater,  secondary  control  via 
repeater  recerver.  Many  other  features. 
Only  S89.96.  Requires  DTMF  Module, 

•  Ai  6  RFTIGHT  BOX  Deepcliawnalufn.  case 
With  t  igh  t  cover  a nd  no  sea m s.  7  x  8  k  2  i nc h es 
Only  SI 8.00 


TRANSMITTERS  AND 
ACCESSORIES 


T51  VHP  FM  EXCITER  for  10M,  6M,  2M, 
220  MHz  or  adjacent  bands.  2  Watts  contin^ 
uous.  Kits  only  $59.95 


T451  UHF  FM  EXCITER  2  to  3  Watts  on  450 
ham  band  or  adjacent  Kits  only  S69.95. 

VHF&UHFL!HEARAMPLiFl€RS.  Useon 

either  FM  or  SSB.  Power  levels  from  1 0  to  46 
Walts  to  go  with  exciters  &  xmtg  converter^. 
Krts  from  S69.95. 


amlronics 


^^33 


M  SMCimiSn  •  OlSHCIIAfT  *  DMWi  *  HMM  NCV  •  HUSTUIl  •  HV-MIN  •  ICOM  •  KANTIIONia^ 


POPULAR  VALUES  FROM  SPECTRONICS! 


f 


THETRE  ALMOST  GONE! 


SONY  lCF-2001 
INSTANT-ACCESS 

DIGITAL  SHORTWAVE 
SCANNER-RECEIVER 


NOW  ONLY 

$19995 


ADO  $5.00 
SHIPPING 
CONTL  US 


•  AM-cw  sse 

•  150  KHe  30  MHz  *  FM  eFQAOCAST 
•  PU.  SYN1>€S*2E0  WITH  S&aWMf*  AND 
y&MJmv  •  AC  AOAFTOn  •  1  Yt^  F^CTQRV 


Ust.S340:«ff 

OUR  1983 
CATALCK5  PRiCe 


ORDER  NOW!  LIMITED  QUANTITIES! 


Put  Yoyr  Compoter  ''Ort-The^Afr'* 


Th6 

Lilt       ^IfiQ^s 

Plui  S3.0Q  Shipping 


Youf  poraonal  compuier  becomee  0  compJeto  CW/HTTY/ASCU 
sand  and  receive  terminal  wllh  Th«  InttrfK*  linking  1 1  rQ  ^gur  Irsnt- 
coiver. 

If  you  own  an  Apple  II  or  Apple  II  Plus.  Atari  4O0  or  SOO,  TRS-SO 
C<7^or  COfriput«r,  ot  VIO20,  Th*  lnt«rfic«  will  put  your  compuiar  "On- 
The-Air'\ 

Softwaro  for  eacli  ^ystflfn  rMllur«t  apiit  screen  display,  buffafed 
kaytM>ar4,  aiatua  display,  and  masaage  poils.  Attach  any  Can  ironies 
com  pat  lb  la  prinler  for  hard  coOy.  Softwam  is  avaMabl^Q.  on  itiinkAlia 
tof  th«  Apfila  M\4  pfooram  boards  for  tfMOtn«rs.  at  additional  eosl. 
Apple  Atari  VIO20  TRS^aOC  Ti-99  ¥1020  Ctommodore  64 
diatietta      board     board       board      board   Hamtejii         Hamtaxt 


w 

I 


$2d.ttS       USM    $49.95      SSO.flS     S^ ^    $99^ 


***My  tilkV  VOX 

PORTABLE  TRANSCEIVER 


B&W  PORTABLE 
APARTiriENT  ANTINNA 


FAMOUS     EAVfESDflDPPEH 
SW  RECEIVING  ANTEt^NA 


i  I 


$-fg95 


PLUS  11,  Sfi  UPS 


•  .T*  R«d  LED  Numarili 

•  a4"Hr,  Mifnory  Alirm 

•  l-Yur  WifTA-nlH 


■  PrwttS*  Cflfilrol 

«  Otrli  &rown  Wilnul  Qrtln 


ICOM  HEADQUARTERS 

ICOM 

1C2A. 

IC2AT 


r 


i%^ 


\  IC3AT  [27Q  MMj} 

iC4«r  (440  mat} 


*  CQ*o*ct 


41 


CALL  FOR  PRICE  A  AVAJLABtUTY 


sua  AuorsLE  tone 

HEAOQUARTEftS 

ENCODERS 


29 


Wf  siDCb  Cofflinunicihont 
Sp#ci»Siilt  SS  12  and  SS  32M 
««^(Mitrs  fo*  mosi  any  mDti^le  or 
f^mna  hflitj  4ppLicahons  mc^ud 
ting  the  v#ryr  popu'a^  Itorti 
Handrvidi 


•  up  tQ  Vf  rT>i1«  FM  TrintrnrtliriQ 

•  'Hands  Preo'"  VOX  operaiiort 
«  Lifiht  Mftignt^iiess  ihan  9  Oi. 

Valuable  aid  for  Amaieur 
use  m  anltnna  installation, 
tuning/prumng^  field  day, 
etc..  plus  hundreds  of  ap^ 
plications  in  home 
business,  sports  and 
recreation.  Uses  9  voU  bai- 
lery  (not  supplied  ) 


i.t     tt  mount  I'v.iudet.  i  Sflii* 'fM4>*S 


AMECO 
P  REAM  PS  Lf) 

iliippiii'Q 
j€on1  I  USA  fdAlyi 

Mortal  PLF  2  iS2i5 

Modal  PLF  2E  a40V^  ti7  95 

»l  ^t  2  t79  9S 

HPT2E(240V»  ia4  95 


59 


9& 


thippmg 
iCanri  it  S| 


REPLACEMENT  NICAD 
FOR  WILSON/ YAESU 


*26 


as 


Fits  Wilson  Mvfc  IL 
ind  Mark  IV  P^uS 
Yaaiii  FT  207  500 
MAH,  It  7  V  N*chel- 
Cadittjum 


MORGAIN  MULTI-BAND  ANTENNAS 


c 


"Ml     II  fWii  I    I     I     I  I 


I'  I  'T* 


Add  SS.00 

tor  stilpping 

(Connu,S-A.) 


VOCOM  FAVORITES 


^40HO/A  SO/40  Mtr  bands  (69} 
7SJ40HD/A  75IAQ  Mir  baJ^ds  (66) 


99.00 
94,SO 


75-10H0fA  75/40/20/15^10  Mtr  ffi€|       t26.95 
aO-10HD/A  8Qi4Qt2Qi\Si\0  Mir  (69)       132.00 


FAMOUS  AVANTI  THRU-GLASS 
MOBILE  ANTENNA 


^  2  8  dbd  GAIN 
BASE  ANTENNA 


^  »32 


95 


plus 

S3  00 

SiiWPiog 


00 


The  Avanti  On-Sli??  tstlie  Nrsc  two- 
way  com  mtrnica  [Ions  amerina  that 


mounis  ofi  gias$  aiKi  iian$inits  and 
mccwM  throygr  nic  glass    Ex- 

irefTiti^  low  vswi^  11  acri«tfed  £iy 
adju Sling  special  tunmg  slug  art 
maiciimg  neiwDr*",  inside  she  vein- 
cie  Can  tie  easuy  rvmiNeci  lor  c^r 
wfiunes  i^itnoui  spei^iai  iodis 


^i<isaadd 

2  DO  Sitiflptnf 
any  qty 


5/8  WAVE  TELESCOPING 
ANTENNA  »19"      ^'.«„» 

Conn  USA 


VoCom  POWER  POCKET 


199 


Here*s  an  mexpensive, 
omnj-directmnal  144-148 
MHz.  Hi  wave  antenna 
Fits  IV*"  mast,  50  ohm 
Impedance.  A  real  problem 
solver! 


2^  •jtii  to  rsv*  KiQAiil*  vnlfv 


* 


2C-025  AMP 
S755O 


•  2  W  In     •  25  W  Out 


Plus  S3.00 
Shipping 


TO  ORDER: 
HOURS: 


CALL  OR  WRITE  MASTER  CARD,  VISA.  MONEY  ORDERS  PERSONAL  CHECKS  TAKE  3  WEEKS 
TO  CLEAR,  ACCEPTED  INTERNATIONAL  ORDERS  WELCOME,  PLEASE  REQUEST  PRO  FORMA 
INVOICE     ILLINOIS  RESIDENTS  ADO  6%  SALES  TAX, 

MON   THRU  WED   9  30-6  00.  THURS  FRI   9  30-8  00,  SAT  9  30  3  00 


STOP  BY  AND  VISIT  WHEN  IN  THE  CHICAGOLAND  AREA!! 


lansaij    the  first  name  in  Counters  ! 


9  DIGITS  600  MHz  $129 


SPECIF1CAT10N& 


WIRED 


(Kir Li 

Twtty 

If  ]  NwMi  »iEb  "-AT 

AdltfHIf^'C'hU'plF 

iimt  iHii 

hiimifel  4qm*^  hue  «qtu 


The  CT-90  is  t;he  moft  versatjlc  fcttunr  picked  counEer  jvaHable  for  tesi 
tllai]i3€Q  00!  Advinced  destpi  festui^s  include  [Mw  ieiei^tmbk  $Mt  timeSt 
mnc  difits.  pte  hiidicitor  «nd  i  unique  display  hold  Hi  net  ion  which  hotds  the 
displayed  count  after  the  inpur  lignal  is  removed!'  AI»a  ■  tOmHxTCXOtimp 
bise  if  used  which  eniblcs  Miy  icfobeatcalibriticMi  c|ii«'cka  agiinst  WWV. 
OptidnaJJy.  an  initsmBl  nicfld  biLiery  pad^rxternal  time  base  input  and  Micro- 
power  high  stability  crystal  oven  time  base  nr^  Available.  The  CT-90, 
performance  you  cait  eouat  on! 


Range; 
SeiuitivJitjf: 

IU»olutK>nr 


Display: 
Time  base: 

Power 


20  Hi  lo  600  MHi 

Lea  than  ]0  MV  to  150  MHz 

Less  than  SO  MV  ta  SOO  MHi 

0,1  H£(10  MHz  ranis) 

t.O  Hz(60  MHz  range) 

LO.O  H£(600  MHz  range) 

9  di^ts  0.4  '  LED 

StandanilOOOO  mHz;  1.0  ppm  20  40''C. 

Ofttic^iial  Micro^powerovfn-OJ  pprn  20-40°  C 

8-15  VAC  (a   250  ma 


7  DIGITS  525  MHz  $99 


WIRED 


gPEClFiCATlONS: 


RanitCL 
ScEi}tuv}i3r: 

ResoJytMHi 


Display: 
Time  baic 
Powci: 


20  Hno525  MHf 

Lesi  ihafi  50  MV  to  i  50  MHi 

Less  than  150  MV  to  500  MHz 

I  0  Kz  (5  MH2  rajifet 

10.0  Hz  (50  MHje  ranie) 

[CX}.0Hz(500  MHit  rmnfc) 

7d^l»a4"  LED 

I  0  ppm  TCXO  20-40X 

1 2  VAC  «  250  ma 


The  Cr>70  Inaki  llie  price  barrier  on  lati  quality  frequ^acy  eooiiteri^ 
Ekiuxe  feaitLTCs  syd:i  a^  ibrcefreqkiency  rmnfet  -  tachwtikpt^  a(npli11cttk»L 
duAi  seiectabte  gate  timei;  and  gale  activity  indkalkn  make  measurement  a 
mapi  The  wide  frequency  ranffc  enabks  you  to  accmraiely  mcaaure  signals 
fhVB  audio  timi  UHF  wftli  1  0  ppm  accuracy  ^  tha£^s  0001%!  The  CT-70  is 
the  aniwer  to  all  your  meafurcfTMrnt  needs,  in  the  TkH  Lab  or  ham  shack. 


PRICED 

CT-70  mred  L  yearwarmtty 

CT-70  Kit.  90  day  pans  war- 

mnCy 

AC'I  AC  adapter 

BP'I  NicidpwA  + AC 
adapter/ chajTfer 


S9995 


7  DIGITS  500  MHz  $7955 


PRICE  Si 

MINI^IOO    vimi    I    yemr 

wiimnty  179.95 

AC-Z  Ac  adapter  for  MINI^ 

100  395 

BP-Z  Nicad  pack  uui  AC 

adapu  r/  cfaaifK  1 2 .95 


Here^s  a  handy^  |enera]  purpoae  cmtnttr  dial  prDVidcj^  moft  counter 
AjiKtiofu  at  an  unbetievaliJc  price.  The  MINI- 100  doesn't  have  the  Ml 
frequency  fani^  ct  Lopui  cmpedance  qualiues  foniid  in  hJigttef  price  uratx  but 
fiarbaiiic  RF  ti^al  mejLSufemenU^  il  ean't  be  btt^  Accurate  meaiurements 
^Ln  be  made  from  1  MHi  all  the  »iy  up  to  500  MHz,  with  cicelkm  teoiittvity 
(ivpil^ioul  the  faoj^e;  and  the  ivo  gate  times  let  you  select  Ihc  resolutKHi 
desrad  AddUieoicadpacko^onAJidthcMINI-lOOmakes^ajiidey  I 
b  your  tool  boa  flor  "In-the^rieJif^  frequency  checks  anJ  reFHun 


WIRED 


SPECIFICATIQNSc 


fUiifc 

S«>iuviTyT 

ReaoluEioa 

Display: 
Tone  bvm 
Po»ei!: 


I  MHz  to  500  MHz 
Less  ihaji25  MV 
100  Hznbwiafe^ 
LO  KHifrastfAtei 
7  difiti,  0.4"  LED 
2.0  ppfn  20-40'C 
5  VDC  «  200  ma 


8  DIGITS  600  MHz  $159 


WIRED 


SPECIFICATIONS: 

Range:  20  Hz  to  600  MHz 

ScAsiyvity:       Less  than  25  mv  to  i50  MHz, 

Less  than  L50  mv  to  600  MHz 
Resolution:       1 .0  Hz  (60  MHz  range) 

10  0  Hz  r600  MHz  range) 
m^mr-  8  digiu  0.4 "  LED 

rune  base       2,0  ppm  20-40'C 
Fbwer  1 10  VAC  or  12  VDC 


The  CT'50  ia  a  versatile  lab  bench  counter  that  will  measure  up  L06OO  MHz 
wiih  8  digit  preciiion.  And,  one  of  its  be^i  featured  is  the  Receive  Fuequency 
Adapter,  whkh  turns  ihe  CT-50  inlo  a  digital  readout  for  any  receiver.  The 
adapter  h  CASiJy  programmed  for  any  receiver  arKl  a  simple  connection  to  the 
receiver  s  VFO  is  all  ibal  is  required  fo^  uk.  Adding  the  receiverndaptei  in  np 
iray  Umm  the  operatioiii  of  the  CT-50,  the  Ada|»ier  caii  be  cmvenjeniiy 
iwitcbed  on  or  ofl  T^  CT-50«  a  oouster  thai  can  work  douhie^ducy! 


PRICES: 

CT  50  wired,  I  ye»rwiuT«nty 

CT-50  Kit,  90  day  parts 

warranty 

RA- 1 H,  receiver  adapter  kh 

RA^  I  wired  and  pfv-pfDgrwn- 

med  (seifcd  cusps'  of  r«eefv«r 

icbesiBttc]! 


SI  59,95 

119.95 
14.95 


J995 


DIGITAL  MULTIMETER  $99 


95 
WIRED 


PRl^TESt 

DM100  wiiTid  I  year  wanartty 

$99.95 

DM  700  Kit.  90  day  parts 

warranty 

79.95 

AC-K  AC  adaptor 

3,9S 

BP-3.  Nicad  puck  +AC 

adapter/ Charger 

19.95 

MP-L  Prxjbe  kii 

2.95 

The  DM '700  frFfcn  prof^ional  quality  perfbrmance  at  a  ^bbyat  prii^. 
FtATuret  incUhki  26  diffrtt^t  r^nge*  saJ  5  functloni,  all  arraJiiHt  ^n  a 
cofwententp  tmv  to  ^lae  forrn*t.  Me««utemrhts  arc  di4piaycd  on  a  lurtt  l^i 
d^U  ^  inch  LED  teadout  wtth  autoEii4tK  decimal  pbcemenr.  lucomttjc 
pobritv,  (.jvetTanse  indicBCiDn  and  overluad  protection  up  to  12  SO  volt*  on  all 
rnnfl$c9.  mdklnait  vtrruallv  goof-proo^  The  PM'70O  looks  gr«t,  a  handsome » 
jrt  blAckt  Tuj6t*"d  AB5  cwte  with  tonvenlent  retractable  riJt  had  tnakc*  it  an 
ideal  additinn  ro  any  shop. 


SPECIFICATIONS: 


DCvACvoItt 

DO  AC 

current 

Resistance 

Input 

impedance 

Accuracy: 

Power 


lOOtiV  to]  KV,  5  rmng^ 

0. 1  uA  to  2.0  Amps,  5  ranges 

0, 1  ^ma  to  20  Megohmi,  6  ranges 

10  Megohms.  DCyAC  voiti 
0.1%  ba&ic  DC  volts 
4'C  cells 


AUDIO  SCALER 


For  h^igh  resoliitfon  audio  mfcasurementa,  mulliplks 
UP  in    frequency. 

•  Gicai  Cor  PL  icaies 

•  Muhrphef  by  10  or  100 

•  0.01  Ht  reio^utkinf 

S29.95  Kit      S19.9S  Wttcil 


ACCESSORIES 

Telescopk  whip  antenna  -  BNC  plug  .  .,. S  7,95 

High  irnpedance  probe,  li^  ki«dtn§  .  ,^^^,».,.p^.... .,r.. ,«,,,  15^95 

Utw  pau  pm^  for  audio  moJiurenieiiti,,..^ . 15.95 

Direct  pnibe.  general  purpose  uaaie 1 2.95 

Tih  baiL  forCTTO.  90.  MlNtlOO       - 3-95 

Color  bunt  calibralkn  unit,  calibraict  couiUer 

■|«ifi«t  cok>r  TV  signal. ^ . . . , . . « ^  ^  *  * .  .^ »  1 4.93 


COUNTER  PREAMP 

For  me^iinn^  eKiremelv  weak  5tj;nil»  htxn  tO  to  LOPO 
MHz.   Small  mr  powered  by  plug rnrafcirfner-irKluded 

•  FUa  15  db  gate 

•  BNC  CoBDBCtO:* 

•  Great  for  sniffing  RF  vith  pick-up  loop 

134.95  Kfl     S44.9S  Wired 


ramsey  eleclmnic's,  Enc.  ■ 

2575  Baird  Rd.  Penfield,  NY  14526 


•  62 


PHONK  ORDERS 
CALL  716-586^3950 


TERMS  Sati^alaciran  guB^iirtteeri  Examine  far  10  d<ay%.  ^Tfiot  prease^} 

(«l!4fn  Kfl  original  iotm  ^ot  r^func)   ahh  5*'*  'O'  **«ipp<fiS; 
insurance  10  a  miMirrum  ot  SiO  Overseas  add  iS***  COO  atJd 
12  Ofdera  uflrfer  f  lO  add  Si  SO  INV  roSidenls  add  ?%  Ibk 


^S^  Usi  ot  Advertisers  Ofi  page  1t4 
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Culver  City  CA 

Jtm*s  EJeclmnia.  3919  fkpult^a  Blvd.,  Culver 

City  CA  mma,  im^m^i.  i^ad^  ^es  isa^  Sun 

Dii:Tio.  827^5732  1  Reno  NVy 

Fontana  CA 

O.'niple'tp  lines  [COM.  DenTnjn,  l(?n-Tec, 
Mirai^,  Ciibic.  Lunarn  t>ver  4000  electronic  \mtd- 
iiCTt.v  ff>r  h*)l>b\ist.  lechricjan,  exjwrioioiitt'r.  Alw» 
CB  radkj.  Ldndnmbtlt:  FrmtHna.  tHectrrmit*.  Sfi28 
Sierra  Ave..  FonSana  CA  U233S.  822-771(1, 

Sacramentci  CA 

TOWERS— gill vinivjti  stec]  vtackj'crunkup  and 
ii(;iC«S5Mjri<«,  N<3rtl3eTn  Culifo'Tnia  fiaptory  ulirfstl  Ut 
mu.  CsAifomta  Antcmtit  Systi^ms.  BOQfl  Windy 

San  Jose  CA 

Bay  area;i  mrwert  Atnatmir  P  «di(>  stWTfe.  New  ^ 
used  Ai:ii.ateiJr  Hadict  sales  &  ser^'ice.  Wv  hatmv 
Kt;i\wi}cid,  ICOM,  A?d(>ii,  Vhwij,  Ten-Tec,  Sat^- 
ree&  many  mfjrt-,  Shawr  Radia  Int.,  I37ft  So. 
Bftscom  A%'c.,  San|nse X;A  gMS:^,  ^j^  111)3. 

Nevt'  Castle  DE 

Factary  Authoriisjd  I>alt'rl  Yatsii,  ICOM,  TfJ]- 
Tec.  KDK.  Azti^'n,  WTA,  Kajitrnjijc^.  Suntec.  Full 
Line  of  AccesstiriiSi.  N<>  SaJ«:  Tas  in  De-lawEtrti. 
One  ttiiic  off  t-*^  Delaware  Amatrur  Jsiipplv. 
Tl  Meaddw  Rosd.  Ni?w  t;aslle  DE  19721), 
33S-77m 

Preston  ID 

Ros^  WBTHVX.  has  Jhe  Largtsi  St^w.ik  of  AinatoJT 
Cear  in  (ht;  IntenufUjtitain  Wesi  and  the  Bi-^t 
Pricffi.  C^ii]t  mc  fnr  alJ  your  barn  rkiK^tn  Riks 
Dislrihuting,  7S  So-  Slate.  Prcsfcon  ID  832fi3, 
BS2-^1830. 

Bloom  in^on  IL 

ROHN  1(  )\\>:ns,  Whotsale  direct  tn  .j^sfSTC  ,\11 
[irf.idMct!i  avaiEafale.  Wrjli-  t>rta]l  for  price  ll^iL  Aists 
we  are  whctlc-salc  dij^^Fibulor.s  fnr  Aiittrrna 
SiMxiatijits,  Ry)jt^nc>v  nud  Hy-Cflirt  Hill  Radio, 
2503   C.E.   Ro«d   Bok   1405.   Blonmington  tL 

ei7r>i-ows7,  ee3-2i4i 


Terre  Haute  IN 

Ytnir  3 Lid  1 11  h^i^idiiiLartrrs  ItKalLt]  in  (hrl-iEibtj+<?f  tht! 
r]iidw£.At.  Jloosier  EJecirtjriic^.  Inc,  *0  MeadrtWrs 
Cenler,  P.Q.  &M  3300.  Terre  Ha  Lite  IN  47SOC3. 
23^l45fi- 


Western  KY 

St4]  Tifi^  iirid  jsed  (M|ii6|]iTu!ni|  &  senice.  L&S 
Radkt,  307  McUsn  Ave, .  Hopkin.svi31ir  KY  42S40. 


Framiitgham  MA 
ATTE^f^^o^'  hoh&ytst??  &  extkhiment- 

ERS3  Nfi^i'  there's  a  st^im*-:  Rtr  i>artJs  in  y<>uT  tirca. 
We  cam  audit f,  vitkt\  fans,  bEiUft-ft^.  ta|'acit^>rs. 
rcla>^.  trMpsforrifcer^and  tniSE-h,  irmch  nuire.  0]Jt?n 
fi  day-^  a  wfciek.  tloriviiKi  Sfltw.  Inc.,  S9  Foutitnin 
St.,  FraminithiMm  NfA  01701,  A7S^433- 

Littleton  MA 

Ttit-  Hdiflble  Hani  Slore-  .Stwirit;  N.E.  Full  llncctf 
KX>^f  &  Kenw<«>fl.  tawii  HTs,  Drafci'.  Dmv^a. 
Ei&W  iAtxx'?«!>ri^-  Curtis  &  Trdif  Itt-^icrs,  Larsen, 
HL9%ttLT,  T<?lfiK^My-fiaiin  prmlitcts..  Mira>;^'  airi]]'!,, 
Astpon  P.S,,  Alpha  I>iJta  prtitfit-i^irs,,  ARHL  & 
KaiiEroiiks  invtnietioifj  aidt.  U'hisder  radar  diUtir- 
tors.  Full  lint'  ai  iitmx  fiirrinjE*.  TCl-C:OM  EJec- 
irtmk  C:oTnrmmka  lions,  fiTS  Cvcal  Rd.  (Rl  119), 
LiUleton  MA  UlAm,  4S6-34«Or3<kO. 


Ann  Arbor  MI 

xSee  Hi  for  prcdtict^  like  Tt-n-TtK.  R.  U.  Drake, 
DenTron  ajid  rnany  more.  0|H!it  MnndavthnfUJkih 
.Sarurday.  OS30  la  173t)  U^VCR,  VVRSt^xb. 
WTJSOKN  and  Wmw  fiehind  the  «H]tqtrr.  Piu- 
chase  IWlfE]  ^^ipplv,  327  E.  Hfjcivef  Ave..  Ann  Ar- 

bijf  Ml  4^104,  cGs-sese. 


Buffalo  NY 
WESTERN  NEW  YORK 

ira    FrontiCT's  oidy    fiill   sltickinjt   ,\nnatetir 
dialer    .ALso  SbortiA iivt',  CB,  ScanneR.  Marine, 
Commereiai.  Operating  displav'^^  i«d hiring  \av^u 
^nd  other*.  Towers,  Anlertrwi,  SaJts  and  S*^n-'itT' 
DX  CommunJc4ti4m»,  3214  Tranjii  Road.  W'ept 

Amsterdam  NY 
UPSTATE  NEW  YORK 

Kenworid,  tCOM,  Drake,  ptu-t  maity  olhf>r  liT>^, 
Amateur  Dealer  for  m^r  35  y pars  Adirondack  Ra- 
dio Suprplji,  Inc.  18S  West  Main  Shix?!,  Amster- 
dam f^  J  2010.  §42^350. 


Colunibus  OH 

The  llHggffi+  and  best  Ham  Store  in  tht;  n^ijiwest 
feahiring  qualit)^  Kenwood  pffNtJutHTf  ^twith  work- 
ins  displav-s.  \Vi-  )*4\  urJy  the  best,  AulKor[£Mi 
Kenw(K>d  Srnice  Universal  Amateur  Radin  InCr. 
iWi  Aida  Dr,.  Reynoidsburi;  (ColumbbuJ  OH 

4306$,  see^2a7. 

Scrantori  PA 

ICOM,  Bird,  Cu-J-^raft,  Beckman,  Fluke,  Lar^ 
sen,  HiLstleT.  Antenna  Special  Erts,  Astrr^n,  Avanri, 
BHdwi.  W2AUW3V^.  AEA,  Vibroplex,  Hai^i- 
K-ey,  Acnpfit-nnL  Sony,  B&W,  C>ia.i?-S*^.  C^ovw 
Craft.  J  W,  Milter.Daiua,  ARRL,  Amew.  Shure 
LaRue  EloctrrMiics.  1112  Grandvk?w  ,St-^  Scranttm 
fA  1S509,  343^2 124- 

Mountainlop  PA 
WILKES  BABRE  AREA 

VHF^UHF  KfjMipment  &  SuppllK— Fr*»m  IIT^  tn 
kW  Amplifier?-  Tran.'iVfrtcMs,  Crinnectors, 
V'KF.'UHF/MicrowHve  Linear  Amplifiers,  tiaA-i- 
FET  Pftrdrnpsr  OSCAR  EqulpExiirnt^  l.uw  Noise 
J*reain[*.  Antennas,  Power  Supplies  Fmm; 
LiinaTH  Micpowavfr  MiHides,  UHF  L-niK^Parahoi- 
ic,  ARCCK.  A-rtTQn,  FOFT-Tonna.  Tajna,  Dtm- 
Tron,  KI,M.  Mirage.  SanMs,  Tokv^ff  Hy  Power, 
Am.ph(f;fH-]|.  Two  Stamps  for  faiiJfjfi,  The  VHF 
SHOP,  Dept,  .S,  RD  4,  Boa  349,  MouniaintO])  PA 
IS707.  Siyi-6565. 

Dallas  TX 

tBM  PC  Apple  afemiarket  prtwliicts;  hobl>>-Li«is' 
vkirtranics  project  kits:  *5O,0O  conap^ele  rcHxii'iTi 
kit,  *iLil)JitTi]:J[tif.in/sate]tite  TV  clwxxfer  kits.. 
IvPHOM  progTamjttt!r.''diiiplic-fltor-  popular  inetjit)' 
r)'  EC  testiers,  data  slierts,  apptktfltiqn  rnjtes,  and 
rtivTB  than  6000  ii^rtN  in  stock.  Sfflntci-ttidntt^jr!;, 
discTrfta.  vidwj  products,  toob  Plea^  wnte  for 
yom  free  literatiire-irataloR  IndependL-nt  Kl«v 
tronics,  6415-06  Airline  Rd.,  Dallai  TX  75205. 


Haiti  more/ Washington 

Avantek  transistors,  anipJifJQt^.  <>9dllaLDrs  and 
Lf4Ai.  Coaxial  cabtr  and  connectors.  Blonder 
Tonjjfue  dealfr  u-ith  Microwave  iaiyirftt^jr)-.  Ap- 
plied Special liis«  tnc,,  lOldlC  BajOtin  Drive, 
Beltnille,  Maryland  20705.  W»4i  595-5393. 
Bilt  792-2211.  7330  a.m.  to  fl:00  p.m,  Mtmdfl> 
t^ru  Friday. 


DEALERS 

Your  company  name  and  message 
can  coutain  up  to  25  words  pros  littlf 
as  $150  yearly  (prepaid),  or  $15  per 
month  (prepaid  quarterly).  No  men- 
tion oj  mmi-order  business  or  area 
code  permitted ^  Directory  text  and 
payment  mml  reach  us  60  days  in  ad- 
vance oj  pubHcation.  For  example, 
advertising  for  the  Oct.  W  Ls^'ue  must 
be  !>i  our  hands  by  Aug.  isf.  Mail  to 
73  Magazine,  Peterborough  NH 
0345S.  ATTN:  Nancy  Ciampa. 
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J,  H.  NBlson 
4  Pfy mouth  Dr. 
Whitmg  N J  08759 
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A  ^  Next  higher  frequency  may  also  be  useful. 
B  =  Difficult  circuit  this  period* 

First  l6ttdr=  night  waves.  Second  =  day  waves. 

G  =  Good,  F  =  Fair,  P  =  Poor  *  =  Chance  of  solar  flares. 

#=  Chance  of  aurora. 

NOTE  THAT  NIGHT  WAVE  LETTER  NOW  COMES  FIRST, 


SUN 

MON 

AUGUST 

TUE                  WED                 THU 

FRI 

SAT 

1 

F/G 

2 

F/G 

3 

F/G 

4 

P/F 

5 

P/F 

6 

F/G 

7 

F/G 

8 

F/G 

9 

G/G 

10 

G/G 

Tl 

G/G 

12 

G/G 

13 

F/F* 

14 

F/F* 

15 

P/F* 

16 

F/F 

17 

F/G 

18 

G/G 

19 

G/G 

20 

G/G 

21 

G/G 

22 

F/F 

23 

F/F 

24 

F/F 

25 

P/F 

26 

27 

F/F 

28 

F/F 

29 

F/F 

30 

P/F 

31 

P/F 
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Join  the  computer  revolution  in  Amateur  Radio  with  the  Computer  Aided  Transceiver 

.  .  .  the  new  FT-980  from  Yaesu  Electronics! 


8-Bit  microprocessor  for  greater  operating  flexibility. 

Higli-vottage,  all  solid  state  transmitter  PA  for  excellent 

;  linearity  • 

Keyboard  entry  of  frequencies  into  any  of  twelve  independent 
VFO/memory  registers. 

(Amateur  band  transmit  plus  general  coverage  receive 
]  capability. 

Full  CW  break-in  with  quiet  solid  state  switcfiing. 

CW  Spot  switch  on  front  panel 

Digital  frequency  display  witti  resolution  to  10  Hz.  Digital 
readert)oard'type  coarse  frequency  sub-displ^, 

'Keyboard  entry  of  sub-bands  for  Novice,  General,  or 
Advanced  Class  operators.  Separate  sub-bands  may  be 
■programmed  on  each  memory. 

I  Up/Down  scanning  plus  instant  15  kHz/step  QSY  from  front 
panel 

^  SSB/CW/AM/FSK/FM  operation  built  in.  CW  and  AM  Wide/ 
Narrow  selection  using  optional  fitters. 

^  Wide  dynamic  range  and  noise  floor  maintenance  provided  by 
husky  front  end  design  and  IF  filter  gain  balancing. 

10  Hz  syntttesizer  steps.  Quick  frequency  change  via  key- 
board or  scanning  controls. 
IF  Notch  filter  at  455  kHz  for  interference  rejection. 


Audio  Peak  Filter  for  narrow  band  CW  signal  enhancement. 

RX  Audio  Tone  Control  for  signal  laundering  in  AF  line. 

Variable  IF  Bandwidth  and  IF  Shift  using  cascaded  filters. 

Memory  storage  of  both  frequency  and  operating  mode. 

Pushbutton  Memory  Check  feature  for  verification  of  memory 
frequencies  without  actually  changing  operating  frequency  in 
use. 

Pushbutton  Offset  Check  feature  for  verification  of 
memory-to-VFO  frequency  difference. 

Variable  Pulse  Width  Noise  Blanker. 

IF  Monitor  with  front  panel  volume  control 

RF  Speech  Processor. 

Dual  metering  of  Vcc,  Ic,  ALC,  Compression.  Discriminator 

Center,  Relative  PO.  and  SWR  (Calibrated). 

Selectable  AGC:  Slow/Fast/Off. 

Separate  RX-onfy  antenna  jack. 

Three  FSK  shifts  built  in. 

Optional  Electronic  Keyer  Module. 

Optimization  of  audio  passband  for  mode  in  use,  for  preser- 
vation of  noise  figure  with  changing  bandwidth- 

Computer  interface  optional  module  available  mid-1 983,  for 
remote  transceiver  control  from  personal  computer  terminal. 


For  a  detailed  brochure  covering  the  FT-980  CAT  System,  call  or  write  your  Authorized  Yaesu  Dealer. 


Price  And  Specifications  Subject  To 
Change  Without  Notice  Or  Obligation 


ThG  radlOi 
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YAESU  ELECTRONICS  CORPORATION  6851  Walthall  Way,  Paramount,  CA  90723  •  (213)  633-4007 
YAESU  CINCINNATI  SERVICE  CENTER  9070  GoW  Park  Drive,  Hamifton,  OH  45011    •  (513)  874-3100 


0 1 83R 


• 


Ultra-compact  and  lightweight,  priority,  memory 


and  band  scan,  25  watts . . . 

TM-201A 


The  KENWOOD  TM-251A  2-iiieter  FM 
mobile  transceiver  is  designed  to  be  the 
ultimate  in  compact  size  and  Ifghtweightt 
allowing  maximum  flexiblHty  In  automo- 
tive installations.  New  microprocessor 
controlled  operating  features^  improved 
receive  and  transmit  circuitry,  a  powerful 
25  watts  of  RF  output,  and  an  easy-to- 
operate  front  panel  control  layout  are 
packed  into  this  new,  ultra-compact  radio, 
providing  extended  Oeiclbility  and  ease 
of  operation.  The  complete  TM~201A 
system  is  supplied  with  a  high  quality 
external  spealter,  and  a  16^key  autopatch 
UP/DOWN  microphone. 

TM  201A  FEATURES: 

•  Ultra  compact  and  lightweight 

Mt-asLirrs  5.6  IMUW  x  1.6  (39.5111  x  7.2 
(183)D,  inrhfmm),  weighs  2.8  Ihs..  (1.25  kg.). 

•  25-watt  output,  with  HI/LO  power  switch 
Produces  b  powtTful  25  watLii  RK  oulpul 
from  a  surprisint^Jv  rornp^ct  design. 

•  DuAl  digital  VFO^s  built  in 

C:overs  142.000  to  149 .000  MHz  in  5  kHz 
steps.  Includes  certain  MARS  and  CAP  frc- 
qtienctcs.  A  "MHz"  key  shifts  the  frequency 
fn  1-MJHz  steps. 

•  5  memories  plus  "COM*  channel,  with 
lithium  tMttery  back-up  {est.  5  yr.  life) 
Memories  4*  3.  and  tlic  COM  Icommont 
channel  store  tmnsmit  and  receive  fre- 
quencies independfntly.  for  eliher  odd  or 


standard  repeater  ofTsets.  COM  channel 

switch  for  instant  recall  of  frequency 

and  tone  (with  optional  TU-3  tone  encoder). 

*  Priority  alert  scan 

With  ALERT  switch  *0N:  once  every  6 
seconds  the  unit  scans  back  to  memory 
channel  1  for  a pproxima.tr Jy  0,3  seconds  to 
monitor  the  activity  on  the  priority  channel 
(channel  1).  A  dual  "beep"  will  sound  if  a 
signal  is  present  on  memory  1. 

*  Memory  scan/ prog  ram  mahle  band  scan 
Scan  skips  memnhcs  in  which  no  data  Is 
stored.  UP/DOWI^  swtlch  on  inierophomt 
initiates  band  scan  in  appropriate  direction. 
Memory  5.  set  band  scan  linilts.  Scanning 
stops  on  busy  channeU  resunies  after  6 
seconds  or  when  the  signal  ceases-  Scan 
delay  prevents  scan  resume  if  signal  fades 
or  is  momentarily  interrupted. 

*  Highly  visible  yeUow  LED  frequency 
display 

The  MHz  decimal  blinks  while  scanning, 
and  the  kHz  decimal  lights  when  VFO-B  is 
in  use.  S/RF  LED  bar  meter  with  "BUSY" 
indicator.  ^MR:*  (memory  recalil.  "ALERT: 
and  "ON  AIR'  LEDs. 

*  High  perfoFEnance  recelve/transiail 
GaAs  FET  RF  amphfier  for  high  sensitivity 
with  wide  dynamic  range.  Transmit  mod- 
uiaLion  charactertsUcs  selected  for  best 
sound  and  minimum  distortlon. 

*  External  high  quality  speaker  supplied 
{No  internal  speaker} 

*  IS-key  statopatcli  UP/DOWN  microphoiie 

*  Repeater  offset  switch  {±BOO-kMz  or 
simplex]  and  reverse  switch 


•  Audible  ^'BBEPER"  con&ms  operation 

•  Easy-to -install  mobUe  mount 


L 


Optional  FC'IO  frequency  controller 

May  be  easily  connected  to  the  TM-201A  or 
TM-401A.  Co'nvenient  control  keys  for  fre- 
quency UP/DOU^s^  MHz  shift  VFO  A/B,  and 
MR  Imemor}^  recall  or  change  memory 
channeil.  A  green,  easy-lo-read,  back-ll]^iited 
LCD  display  Indicates  transmit/ receive  fre- 
quencies i  niemoi:>"channei  number.  ALERT, 
and  SCAN  (with  blinking  MHz  decimal). 
Slzer  4.4  (U2}W  x  L4  (3iiH  X  0.9  t22JD. 
inchlmm).  Weight-  3,5  oz.  [100  gj. 


TM-401A 

70-cnri  FM  ultra 
compact  mobile 
transceiver 

<  Dual  digital  VFO's 
coverii^  440-450  MHz 
Covers  lO-MHz  of  70-cin 
FM  band  in  25  kHz  steps. 
MHz  key  for  1-MHx  step. 


•  Hepeater  offset  switch^ 
plus  reverse  sviteti 
x5  MHz  or  simplex.  Odd 
offset  with  memories  4^  5, 
and  COM  channel. 

•  HI  LOW  RF  output 
power  switch 

Selects  12  watts  or  1  watt 
■  Virtualljr  same  size  and 
weight  as  TM-201A 

•  Other  features  similar 
to  TM'20IA 

The  complete  TM~K)1A 


system  Is  supplied  with 
a  high  quality  external 
speaker  and  a  16-key 
autopatch  UP/ DOWN 
microphone.  Features 
five  memories  plus  COM 
channel  with  lilhJum 
batten^  hac  k-up*  priority 
alert  scan,  memot)'  and 
band  sc^in,  OpUonal  FC40 
frequenc\*  controller  and 
TlJ-3  two  frcqucne)''  tone 
encoder  available. 


Other  optional  accessories: 

•  TU-3  programmable  two  frequency  tone 
encoder 

•  KFS-7A  fixed  station  power  supply 


More  Information  on  thcTM'20lA  and 
TM-401A  is  available  from  authorized 
dealers  of  Trio -Kenwood  Communications 
1111  West  Walnut  SL,  Complon,  CA  90220. 

KENWOOD 

. . ,  pacesenef  m  amateur  mdio 


Spei^ifitattons  and  prices  are  subject  to  change  withoui  notice  or  abUgaiiort. 


TM-40M  subject  to  FCC  appmtml 


